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ASHTABULA  PLANT  OF  THE 
CLEVELAND  ELECTRIC 
ILLUMINATING  CO. 

AT  TWILIGHT 
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URRAY  Outdoor  Dry  1  ype  Current  Limit¬ 
ing  Reactors,  consist  of  concentric  stranded, 
enameled  and  asbestos  insulated  conductors 
surrounded  by  a  weatherproof  concrete  housing. 

Current  limiting  Reactors  built  for  all  types  of 
service — indoor  and  outdoor.  They  are  supplied 
for  operating  voltages  up  to  33  K.V. 

For  a  e]uarter  century  Murray  Reactors  have  been 
providing  short  circuit  protection  on  the  lines  of 
many  of  the  largest  power  systems. 

Efficiencies  guaranteed. 

METROPOLITAN  DEVICE  CORP’N. 
BROOKLYN,  N.  V. 


PARTIAL  LIST  OF 
INSTALLATIONS 

Southern  California  Edison  Co. 
Commonwealth  Edison  Co. 
Philadelphia  Electric  Co. 

New  York  Edison  Co. 

Detroit  Edison  Co. 

Eurners  Falls  Power  Co. 

City  of  Tacoma 

City  of  Seattle 

Potomac  Electric  Power  Co. 

Ef  Paso  Electric  Co. 
irnion  (jas  &  Electric  Co. 
tiary  Heat,  Light  &  Water  Co. 
Northwestern  Electric  Co. 
Syracuse  Lighting  Co. 

Brooklyn  Edison  Co. 

Northern  States  Power  Co. 
Eennessee  Power  Co. 

Southern  Wisconsin  Power  Co. 
Kansas  City  Power  &  Light  Co. 
Houston  Power  k  Light  Co. 
New  York  Power  Light  Co. 
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Reader’s  Guide 


to  This  Issue 

Answers  to  a  wide  range  of 
industry  questions  found  in  this 
issue  tell :  What  causes  bush¬ 
ing  failures  and  how  these  fail¬ 
ures  can  be  reduced.  How  much 
Northwestern  utilities  are  pay¬ 
ing  for  their  appliance  sales 
programs.  Whether  capacitors 
will  stand  the  strain  of  long 
periods  of  severe  service.  How 
recent  advances  in  truck  body 
design  can  be  used  to  advantage 
to  cut  expense.  What  can  be 
wrong  with  municipal  service. 
Where  paint  comes  into  the  in¬ 
dustrial  lighting  picture.  What 
can  be  done  to  solve  the  prob¬ 
lem  of  providing  additional  out¬ 
lets  in  already-wired  homes. 


Of  Executive  Interest 
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Capacitors  Prove  Out  in  Service.  .  .  29 

A  service  period  of  ten  years  brought  ouly  29  fail¬ 
ures  from  a  group  of  1,880  capacitors  totaling  5,400 
kva.  installed  at  the  United  Illuminating  Company, 
Bridgeport.  Messrs.  Van  Horn  and  Hill  tell  the 
story  behind  this  record. 

Extension  Wiring  System .  31 

A  new  solution  to  an  old  problem — that  of  provid¬ 
ing  new  outlets  in  already-wired  homes  without 
reverting  to  “haywire” — is  presented  herein.  The 
system  has  load-building  possibilities. 


Lighter  Line  Trucks  Trim  Oper¬ 
ating  Costs  •  *  •  Municipal  Elec¬ 
tric  Service  —  What  Can  be 
Wrong  •  •  •  Paint — A  Partner  in 
Better  Seeing  •  •  •  Half  the  In¬ 
crease  for  Sales. 


Lighter  Line  Trucks  Trim  Costs.  .  .  32 

J.  R  North  in  discussing  economic  factors  effecting 
selection  of  line  trucks  finds  that  new  all-metal 
bodies  reduce  weight  and  cost  and  make  for  flex¬ 
ibility  of  operation  and  standardization  of  the  fleet. 


Coming 

Features 

Trackless  Trolley  Load  Too 
Valuable  to  Ignore 

Increasing  numbers  of  trackless 
trolleys  in  daily  operation  In 
this  country  point  conclusively 
to  the  fact  that  the  trolley-on- 
rubber  can  and  is  reversing  the 
trend  of  electric  consumption  in 
the  area  of  transportation.  This 
factual  presentation  of  the  case 
dispels  some  “horse-and-buggy” 
notions  about  street  transit 
loads. 


“Clareless"  Street  Lighting 

City  Electrician  T.  H.  Carrette, 
of  Lynn,  Mass.,  tells  of  that 
city’s  program  to  light  all 
streets  to  a  high  enough  inten¬ 
sity  to  make  automobile  head¬ 
lights  unnecessary  at  night. 


Bus  Protection  Gives 
Service  Reliability 


For  Power  Company 
Engineers 

Bushing  Power  Factor  Tests 
Show  Failure  Causes  •  •  ♦  Ca¬ 
pacitors  Prove  Out  in  Decade  of 
Service  •  *  *  Municipal  Electric  j 
Service — What  Can  Be  Wrong 
•  *  •  Lighter  Line  Trucks  Trim 
Operating  Costs. 


On  Power  Company 
Sales 

Half  the  Increase  for  Sales  •  •  • 
Paint — A  Partner  in  Better  See¬ 
ing  ••  •  Extension  Wiring  Sys¬ 
tem  *  *  •  First  of  Laundry  Data 
Sheets. 

• 

For  Electrical 
Engineers 

Capacitors  Prove  Out  in  Decade 
of  Service  •  •  *  Bushing  Power  ■ 
Factor  Tests  Show  Failure  i 
Cau.ses  *  •  •  Municipal  Electric  \ 
Service — What  Can  Be  Wrong.  > 


For  Electrical 
Manufacturers 

Half  the  Increase  for  Sales  •  *  • 
Bushing  Power  Factor  Tests 
Show  Failure  Causes  *  •  ’Ca-  | 
pacitors  Prove  Out  in  Decade  ! 
of  Service  •  •  •  Paint — A  Part-  i 
ner  in  Better  Seeing  •  •  •  Ex-  j 
tension  Wiring  System.  i 


Bushing  Tests  Show  Failure  Causes .  34 

Three  years  experience  tesrtlng  high-voltage  bush¬ 
ings  indicates  to  the  Philadelphia  Electric  Company 
that  moisture  is  the  chief  factor  in  bushing  failure 
and  that  periodic  testing  tends  to  reduce  the  pos¬ 
sibility  of  such  failure. 

Paint — A  Partner  in  Better  Seeing .  .  38 

A  review  of  practices  employed  by  industrial  plants 
in  supplementing  their  lighting  with  properly  pre¬ 
pared  wall  surfaces  to  Insure  diffusion  of  light 
and  reduction  of  eye  strain. 

Half  the  Increase  for  Sales .  40 

Continuing  his  discussion  of  load  building  in  the 
Northwest,  Berkeley  Snow  shows  that  from  50  to  75 
cents  is  invested  on  the  average  to  get  every  dollar 
of  added  annual  revenue.  He  analyzes  the  load¬ 
building  activities  of  ten  private  and  three  mu¬ 
nicipal  utilities  over  a  period  of  ten  years  and  looks 
into  the  future  a  little. 

Municipal  Electric  Service .  44 

Iowa  State  Planning  Board  Co-ordinator  Wallace 
Rogers  flnds  much  to  be  desired  in  the  design  and 
operation  of  the  state’s  municipal  undertakings. 


Carter  Field  on  Washington  Events .  48 


Editorials ....  27  and  46 
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Power  at  Work . 64 
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Philip  Sporn  presents  a  convinc¬ 
ing  case  for  the  use  of  differen¬ 
tial  bus  protection.  He  indicates 
how  admitted  deterrents  can 
and  have  been  successfully 
overcome. 


Secondary  Network 
Goes  Overhead 

Kansas  City  demonstrates  that 
it  is  unnecessary  to  go  to  the 
expense  of  undergrround  con¬ 
struction  to  obtain  the  benefits 
of  a  secondary  network. 


T.V.A.  Chooses  Wood  in  a 
Lightning  Area 

Considerable  Interest  has  been 
evidenced  in  the  wood  -  pole 
transmission  construction  being 
employed  in  Tennessee,  which 
takes  full  advantage  of  the  im¬ 
pulse  insulation  value  of  wood. 
Llewellyn  Evans  tells  the  story. 


Electrified  Hotbeds  Yield 
Pre-Season  Plants 

Details  of  the  construction  of 
a  large  hotbed  in  Arkansas 
that  involves  nearly  IJ  miles 
of  soil-heating  cable  and  will 
provide  produce  to  competition 
with  early-season  plants  from 
the  Rio  Orande  Valley. 
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OILOSTATIC 


(RE6.  U.  S.  PAT.  OFFICE) 


TRANSMISSION  SYSTEM 


POT 

MEAD 


PIPE  CROSS  SECTION 


TYPICAL  SYSTEM  ASSEMBLY 


PRESSURE 
MAINTAINING 
AND  OIL 
PURIFYING 
EQUIPMENT 


STRAIGHT  JOINT 


AUTOMATIC 
SEMI-STOP  JOINT 


IN  the  Oilostatic  Transmission  System  de¬ 
veloped  and  manufactured  by  the  Okonite- 
Callender  Cable  Co.,  Inc.,  the  insulated  con¬ 
ductors  are  in  buried  metal  pipe  filled  with  oil, 
maintained  under  a  constant  pressure.  Above 
typical  Oilostatic  layout  shows  simplicity  of 
pumping,  valve,  joint  and  pothead  equipment. 


Right-of-way  and  other  physical  prob¬ 
lems  going  with  overhead  transmission 
can  be  solved  by  Oilostatic  at  great  savings 
in  installation  and  maintenance  costs. 

All  of  these  advantages,  and  more,  are 
made  available  by  Oilostatic  Transmission 
System. 

Two  Oilostatic  installations,  one  at  132 
kv.  and  one  at  66  kv.  are  already  in  suc¬ 
cessful  operation. 

Our  Engineering  services  are  always  avail¬ 
able.  Inquiries  on  specific  projects  are  invited. 


•  with  Oilostatic. 


NO  DUCTS,  NO  LEAD  SHEATH. 
NO  VOIDS  IN  THE  INSULATION. 
HIGHER  DIELECTRIC  STRENGTH. 
GREATER  INSULATION  STABIL¬ 
ITY.  INCREASED  CURRENT 
CARRYING  CAPACITY.  CABLE 
OPERATION  AT  VOLTAGES 
HIGHER  THAN  132,000  VOLTS. 


HAZARD  INSULATED  WIRE  WORKS  DIVISION 
THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC 

EXECUTIVE  OFFICE:  PASSAIC,  N.  J. 

New  York 
Philadelphia 


Chicago  Detroit 

Washington  San  Francisco 
Dallas  Atlanto 

Pa.  Paterson,  N.  J- 


OKONITE  QUALITY  CANNOT  BE  WRITTEN  INTO  A  SPECIFICATION 
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Servants  in  Disaster 


Rushing  floods  have  brought  disaster.  They 
have  shown  again  that  there  is  no  living  in  our 
cities  without  modern  utility  conveniences.  They 
have  thrust  imprecedented  burdens  of  perform¬ 
ance  upon  utility  facilities.  Utility  men  are  work¬ 
ing  night  and  day  to  maintain  or  restore  service. 
Employees  are  living  up  to  their  obligations  to 
the  public. 

In  this  time  of  trial  the  value  of  well- 
planned  systems  and  interconnections  comes  to 
the  front.  Under  this  emergency  the  devoted 
service  of  skilled  utility  employees  is  made  a 
community  asset.  This  disaster  brings  to  bear 
the  tangible  and  intangible  assets  of  the  utilities 
without  thought  of  gain  or  personal  sacrifice. 

Valuable  lessons  will  be  learned  from  this 
catastrophe.  Of  course,  the  investment  required 
to  install  facilities  and  reserves  to  meet  such  an 
unprecedented  emergency  would  be  prohibitive. 
But  there  are  practical  economic  limits  wherein 
systems,  equipments  and  operations  may  be  im¬ 
proved  to  meet  even  these  conditions  to  better 
advantage.  Were  power  plants  of  the  right  size 
and  location?  Were  interconnections  adequate? 
Did  apparatus  perform  well?  What  design  and 
installation  improvements  can  be  made  ? 

These  floods  show  that  a  region  is  best  off 
that  has  many  generating  stations  and  full  inter¬ 
connections.  Emergencies  such  as  droughts, 
floods  and  coal  strikes  bring  out  the  paramount 
importance  of  power  system  layout  as  the  essen¬ 
tial  thing  to  give  continuous  service. 

Millions  of  dollars  of  damage  to  the  utility 
industry  have  resulted  from  the  floods.  Large 


expenditures  must  be  made  for  emergency  serv¬ 
ice  facilities,  for  new  equipment  and  for  repairs. 
Large  increases  will  occur  in  operating  expenses. 
This  money  will  be  spent  with  one  idea  in  mind 
• — service  must  go  on.  But  rates  will  not  go  up 
and  taxes  will  not  go  down.  There  is  no  Red 
Cross  or  federal  relief  for  utilities. 

We  wonder  if  those  who  attack  the  indus¬ 
try  and  would  put  it  on  a  starvation  ration 
appreciate  the  cost  of  these  emergencies  and  the 
need  for  liquid  cash  funds  as  well  as  an  adequate 
staff.  Management  cannot  put  out  bond  issues, 
borrow  money  quickly,  raise  rates  or  create 
funds  out  of  air.  Immediate  action  in  the  utility 
business  means  immediate  expenditure,  for  elec¬ 
tricity  cannot  be  stored.  Men  who  know  how  to 
maintain,  operate  and  repair  electrical  equip¬ 
ment  are  not  plentiful.  Electric  utilities,  like  the 
fire  department,  must  be  adequate  to  meet  emer¬ 
gencies  instantly. 

We  wonder  if  the  public  knows  about  the 
unceasing  work  of  utility  employees  who  give 
their  all  to  restore  and  maintain  service.  As  a 
partial  compensation  for  this  disaster,  we  hope 
the  splendid  performance  of  utility  equipment 
and  the  devotion  of  utility  employees  will  re¬ 
ceive  recognition  and  commendation.  A  new 
star  is  now  being  placed  on  the  already  glitter¬ 
ing  banner  of  an  industry  that  devotes  itself  to 
public  service. 


Editor 


UNPRECF,  DKNTED  FLOODS  SUBMERGE  THE  BRUNO  T 
ISLAND  PLANTS  OF  D  U  Q  U  E  S  N  E  LIGHT  COMPANY 


Lower — Normal  eonditions.  Upper — At  the  height  of  the  flood 


Capacitors  Prove  Out 

in  Decade  of  Service 


Power  Factor  Raised  from  75  to  85  per  Cent — In  Ten-Year 
Period  Unit  Failures  Amounted  to  Less  Than  3  per  Cent 


By  R.  H.  VAN  HORN  .  .  .  W.  S.  HU.L 

Manager  Engineering  Department, 

United  Illuminating  Company,  General  Electric  Company, 

Bridgeport,  Conn.  New  York 


WHAT  is  probably  the  largest 
system  application  of  capac¬ 
itor  units  with  ten  years  of 
service  is  the  5,400  kva.  of  capacity  in 
three  substa^ions  of  the  Bridgeport 
division  of  the  United  Illuminating 
Company.  They  have  proved  their 
efficacy  and  reliability,  reflecting  the 
following  advantages. 

1.  No  moving  parts. 

2.  No  special  foundations. 

3.  No  speqial  provision  for  ventila¬ 
tion. 

4.  Low  installation  cost. 

5.  Low  operating  cost  because  of 
low  losses  and  low  maintenance  ex¬ 
pense. 

6.  Flexibility  due  to  use  of  indi¬ 
vidual  units  of  relatively  small  kva. 
rating. 

The  performance  record  of  the 
‘Pyranol”  units,  together  with  their 
smaller  size  and  higher  degree  of 
safety,  indicates  a  wide  future  appli¬ 
cation  on  utility  systems. 

Two  substations  shared  the  4,800 
ba.  of  capacitors  which  were  pur¬ 
chased  in  1925.  After  two  years  of 
operation  it  was  decided  that  an  im¬ 
provement  in  over-all  system  opera¬ 
tion  could  be  effected  by  transferring 
two  300-kva.  equipments  from  Free¬ 
man  Street  to  North  Washington  and 
adding  two  new  300-kva.  equipments 
at  the  latter  substations.  No  changes 
have  been  made  since  1927.  A  portion 
of  the  Freeman  Street  installation  is 
shown  in  the  accompanying  illustra¬ 
tion.  It  will  be  noted  that  this  installa¬ 
tion  is  made  up  of  300-kva.  rack 
^uipments.  Disconnecting  switches 
provide  a  means  by  which  any  300- 
ba.  rack  can  be  cut  out. 

The  principal  load  of  the  United 
illuminating  Company  is  the  city  of 
Bridgeport,  but  five  surrounding 


Four-capacitor  group  in  two  banks 

Installation  of  three-phase,  60-cycle,  2,300-volt  capacitors  for  power  factor  correc¬ 
tion  in  Freeman  Street  substation  of  United  Illuminating  Company,  Bridgeport, 
Conn. 


towns,  with  a  combined  population  of 
235,000,  are  also  served.  Steel  Point 
steam  station  in  Bridgeport  is  the  only 
generating  plant  for  the  area.  It  has 
an  installed  capacity  of  80,000  kw.  at 


Capacitors  are  in  common  use 
for  bettering  the  power  factor 
and  operating  economy  of  in¬ 
dustrial  loads.  But  there  is 
equal  virtue  in  using  the  same 
correctives  on  the  general  dis¬ 
tribution  circuits  of  utilities. 
At  least  Bridgeport  has  found 
it  so  after  ten  years  of  service 
of  1,080  capacitor  units,  only 
29  of  which  have  failed  since 
the  initial  installation. 


0.8  power  factor  with  bus  voltage 
maintained  at  6,900  volts.  Transmis¬ 
sion  of  energy  in  Bridgeport  proper 
takes  place  over  250,000-circ.mil  un¬ 
derground  cables  at  6,900  volts.  The 
layout  of  the  substations  and  their 
supply  lines  is  essentially  radial.  At 
most  of  the  substations  875  or  900- 
kva.,  three-phase  transformers  have 
been  standardized  upon  for  converting 
from  6,900  volts  to  2,300  volts  for 
distribution. 

To  date  the  peak  system  load  has 
been  approximately  43,000  kva.  at  81 
per  cent  power  factor.  The  capacitor 
installation,  therefore,  represents  21.6 
per  cent  of  the  reactive  kva.  at  peak 
load.  The  system  has  an  average 
power  factor  at  the  present  time  of 
about  85  per  cent,  the  range  being 
from  75  to  97  per  cent  lagging.  With¬ 
out  the  capacitors  the  average  would 


ELECTRICAL  WORLD  MARCH  28,  1936 


(889)  29 


Capacitors  strategically  placed  at  three  of  eleven  distribution  substations 


be  75  per  cent  and  the  range  65  per 
cent  to  89  per  cent.  The  total  of  5,400 
kva.  of  capacitors  is  divided  among 
three  substations,  shown  in  the  accom¬ 
panying  table.  The  1,200  kva.  in¬ 
stalled  at  North  Washington,  for 
example,  effects  considerable  improve¬ 
ment  in  power  factor,  resulting  in 
substantial  reduction  in  system  losses. 
With  the  capacitor  equipment  it  is  cus¬ 
tomary  to  operate  with  three  900-kva. 
transformer  banks  to  take  care  of  the 
existing  load  conditions.  Without  the 
capacitors  it  would  be  necessary  to 
have  four  banks  in  service. 

The  following  tabulation,  applying 
to  North  Washington  substation,  illus¬ 
trates  the  improvement  made  by  the 
use  of  the  capacitor  equipment.  These 
figures  were  obtained  from  actual  sta¬ 
tion  readings: 


At  Maximum  With  Without 

Load  Capacitors  Capacitors 

Kva .  2,210  2,890 

Power  factor .  83%  63% 


The  total  of  5,400  kva.  is  provided 
by  1,080  5-kva.  individual  capacitor 
units.  In  the  ten-year  period  34  units 
have  failed.  Of  these,  six  failed  at 
one  time  at  State  Street  in  October, 
1925,  because  of  a  defective  fuse 
which  permitted  an  arc  to  spread. 
Hence,  actual  failures  amounted  to 
approximately  29  units. 

Since  1927  the  great  improvements 
in  capacitor  design,  especially  the  ap¬ 
plication  of  non-inflammable,  non¬ 
explosive  Pyranol,  which  supplanted 
oil,  have  been  reflected  in  a  remark¬ 
ably  superior  service  record.  On  all 
Pyranol  equipments  in  service,  fail¬ 
ures  have  occurred  in  but  0.12  per 
cent. 

Total  cost  of  the  5,400-kva.  capac¬ 


itor  equipment  was  approximately 
$78,000.  This  kva.  in  up-to-date 
Pyranol  capacitors  could  be  purchased 
today  at  a  cost  of  $39,000,  or  50  per 
cent  of  the  original  price.  In  addi¬ 
tion,  the  modern  equipment  would 
occupy  about  one-third  of  the  space, 
since  15-kva.  Pyranol  units  are  being 
built  in  practically  the  same  size  con¬ 
tainers  as  the  5-kva.  oil  units  of 
1925-27. 

The  total  installed  cost  of  these  ca¬ 
pacitor  equipments  is  only  slightly 
higher  than  the  purchase  price,  since 
installation  costs  for  this  type  of  static 
equipment  are  low.  No  special  foun¬ 
dations  are  required  other  than  that 
necesary  to  support  the  weight  in¬ 
volved.  On  account  of  the  low  losses 
no  special  provisions  for  ventilation 
are  required. 

In  analyzing  any  proposed  installa- 


Capacitor  Equipment  Totals  5,100 
Kva.  for  43,000  Kva.  of  Load 
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ill- 

Ca- 
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Substation 

Date 

Kva. 

Kva. 

State  Street  . 

6/22/25 

2,400 

2.100 

Freeman  Street  . . 

8/  9/25 

2,400 

1,800 

North  Washington 

8/  6/27 

600 

1.200 

Total  . 

5,400 

5.400 

tion  of  capacitors  the  following  sav¬ 
ings  should  be  evaluated: 

1.  Reduced  transformer  losses  (^both 
energy  and  demand)  at  substation  and 
generating  station. 

2.  Reduced  distribution  losses  if 
equipment  is  installed  on  the  distribu¬ 
tion  system. 

3.  Saving  in  transmission  losses. 

4.  Savings  in  generator  losses  (in¬ 
cluding  exciter) . 

5.  Steam  saving  through  a  reduction 
of  the  total  hours  of  turbo-generator 
operation. 

6.  Improvement  in  voltage  and  con¬ 
sequent  increase  of  feeder  voltage  reg¬ 
ulator  range. 

7.  Increase  in  peak  kilowat  load 
which  may  be  carried  by:  (a)  Trans¬ 
formers;  (b)  distribution  and  trans¬ 
mission  lines;  (c)  generators,  hydro 
or  steam. 

8.  Postponement  of  investment  in 
additonal  generation,  transmission  and 
distribution  equipment  and  lines. 

Acknowledgment  is  made  of  the 
valuable  assistance  given  by  W.  A. 
Upham  of  the  United  Illuminating 
Company  in  the  gathering  of  data  for 
this  article. 


Lighting  Use  Free  of  Appliance  Limit 

There  is  a  fundamental  difference  between  consumption  for  lighting 
and  that  for  other  purposes.  Current  consumed  for  power,  cooking  or 
heating  depends  on  physical  limitations.  Ironing  a  given  amount  of  linen 
requires  everywhere  approximately  the  same  number  of  units.  There  is, 
for  instance,  no  possibility  of  adding  to  the  consumption  for  cooking 
by  a  campaign  with  the  slogan  “Have  More  Cooking.” 

Lighting  is  entirely  different.  Lighting  levels  are  generally  base*!  on 
the  judgment  of  the  user,  based  on  obsolete  ideas  formed  when  lighdng 
could  neither  be  produced  in  sufficient  quantity  nor  at  reasonable  cost. 
Many  still  believe  that  electric  lighting  is  expensive  and  should,  llu-re- 
fore,  be  used  sparingly.  Lighting  propaganda  is  primarily  directed  to 
change  this  idea  and  recent  installations  show  that  this  continual  educa¬ 
tional  work  is  gradually  bearing  fruit. — BRUNO  SEEGER  to  International 
Commission  on  Illumination,  Berlin, 
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Extension  Wiring  System 


Rubber  Raceway  Cemented  to  Building  Wall  Provides  a 
Flexible,  Easily  Installed  Domestic  Extension  System 


ONE  of  the  banes  of  the  elec¬ 
trical  industry  in  the  past  has 
been  the  difficulty  experienced 
in  making  and  finding  available  wir¬ 
ing  materials  and  methods  which 
would  permit  additional  service  out¬ 
lets  in  already-wired  homes  to  be 
installed  by  electrical  contractors  at  a 
price  the  customer  could  be  tempted 
to  pay.  This  seemingly  high  cost  of 
extension  wiring  forced  many  cus¬ 
tomers  to  install  their  own  wiring  with 
materials  purchased  over  the  counter. 
This  has  resulted  in  the  mass  of  incon¬ 
venient,  unsafe  and  unsightly  exten¬ 
sions  now  widely  found. 

Of  the  several  approaches  to  solu¬ 
tion  of  this  problem,  a  new  one  spe¬ 
cifically  designed  to  meet  the  require¬ 
ments  of  safety,  low  cost  and  neat  ap¬ 
pearance  is  that  currently  announced 
by  the  Bryant  Electric  Company  under 
the  name  “Addhere.” 

To  insure  uniformly  safe  installa¬ 
tions  made  by  competent  workmen 
and  to  comply  with  underwriters’  re¬ 
quirements,  the  materials  for  the  in¬ 
stallation  of  this  extension  system  will 
be  distributed  only  through  electrical 
jobbers  and  sold  only  to  electrical 
contractors  for  installation  by  licensed 
wiremen. 

Low  installation  cost,  which  is  a  fea¬ 
ture  of  the  system,  follows  from  the 
ease  of  its  installation  and  its  freedom 
from  difficulties  imposed  upon  wiring 
incorporated  within  the  building  struc¬ 
ture.  The  basic  element  of  the  system 
is  a  flexible  rubber  “raceway”  which 
IS  rectangular  in  section  and  through 
which  the  wires  are  carried  in  separate 
channels.  To  install  the  raceway, 
which  is  continuous  and  without 
joints,  one  end  is  permanently  con¬ 
nected  to  an  existing  receptacle  and 
the  remainder  of  the  run  cemented  to 
the  building  wall  above  the  baseboard 
or  along  the  picture  molding. 

Flexibility  is  inherent  in  the  system, 
since  it  is  in  no  way  restricted  by 
liouse  structure.  Runs  may  be  made 
ns  long  or  short  as  desired  and  the 
raceway  can  be  cut  at  any  point  or 
points  along  the  run  to  permit  installa- 
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Application  of  extension  wiring  system  to  a  typical  room 

Two  separate  runs  of  raceway  are  seen  to  originate  at  an  existing  receptacle,  from 
which  point  a  run  is  made  along  the  baseboard  and  around  the  mantelpiece  to  serve  a 
table  lamp  from  a  duplex  receptacle.  Pendants,  in  addition  to  producing  a  panel  effect 
over  the  mantel,  serve  decorative  lamps  and  electric  clock. 


tion  of  the  special  duplex  receptacles 
provided.  The  number  of  outlets  in¬ 
stalled  on  a  run  is  limited  only  by  the 
capacity  of  the  existing  branch  and 
mans. 

Nor  is  the  system  limited  to  base¬ 
board  receptacles.  Perhaps  the  out¬ 
standing  feature  of  the  svstem  is. 
therefore,  a  flexible  pendant  fixture 
(somewhat  similar  in  apjwarance  to  a 
bell  pull)  suspended  from  the  picture 
molding  to  serve  appliances  at  table 
or  mantel  level,  such  as  clocks,  lamps, 
radios,  toasters,  etc.  Wires  tapjied 
from  the  raceway  located  below  or  Ire- 
hind  the  picture  molding  pass  down¬ 
ward  in  the  pendant,  terminating  in  a 
three-way  outlet  at  the  low^er  end. 

Provision  is  made  for  supplying  the 
materials  in  colors  to  match  the  color 
scheme  of  the  room  in  which  they  are 
installed.  Raceway  and  outlets  are  in 
four  colors  (white,  green,  ivory  and 
brown),  while  the  pendants  have  been 
designed  in  six  colors,  thus  providing 
a  range  intended  to  blend  with  most 
wall  coverings. 


linating 
lata  for 


Installing  duplex  surface  outlet 

After  removing  a  section  of  raceway  equal 
to  the  length  of  the  receptacle  base,  as  in 
(a),  by  slitting  it  lengthwise  in  several 
strips,  a  little  slack  is  pulled  in  the  wires, 
which  are  free  to  slide  in  the  raceway  chan¬ 
nels,  and  the  base  is  inserted  between  the 
exposed  wires  as  in  (b).  With  the  cover  in 
place  (c)  the  receptacle  is  just  baseboard 
thick,  thus  protecting  it  from  damage  by 
contact  with  chairs  or  other  furniture. 
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Lighter  Line  Trucks 


All-Metal  Body  Reduces  Costs  and 
Promotes  Standardization  of 
Fleet  Equipment 


By  J.  R.  NORTH 


General  purpose  line  truck 
serves  for  overhead  or 
underground  duty 


Commonwealth  &  Southern  Corporation,  Jackson.  Mich. 


responding  cost  of  the  former  units 
used  for  this  type  of  work,  and  the 
bodies  are  far  superior.  Operating 
costs  and  depreciation  will  also  be  de¬ 
cidedly  less  than  with  the  former  units. 
The  new  light  line  truck  completely 
equipp>ed  costs  about  70  per  cent  of 
the  cost  of  the  new  heavy  line  truck. 
Factors  affecting  trucks  are: 

Trip  distances  are  generally  short 
and  total  mileage  per  year  is  low — of 
the  order  of  8,000  to  10,000  miles  or 
even  less. 

Load  weight  factor  is  poor,  many 
trucks  operating  with  less  than  ca¬ 
pacity  loads  a  major  portion  of  the 
time,  although  overloads  must  occa¬ 
sionally  be  sustained. 

Trucks  may  operate  off  the  main 

. io.ooo±  i2.2oo±  i5.200±  highways  a  considerable  portion  of  the 

time  and  their  margin  of  power  and 
Due  to  the  savings  effected  in  the  strength  must  be  ample  to  negotiate 
weights  of  the  body  and  equipment,  successfully  the  rough  going  encoun- 
the  use  of  lighter  chassis  is  permitted,  tered. 

thus  giving  a  total  gross  weight  re-  Reliability  under  severe  service  con¬ 
duction  of  from  3,000  to  5,000  lb.  ditions  of  wide  variability  is  a  prime 
The  cost  of  the  new  heavy  line  truck  essential. 

completely  equipped,  and  with  all  Factors  in  chassis  selection  are: 

equipment  installed  and  painted,  is  (a)  Over-all  design  and  perform- 

approximately  $800  less  than  the  cor-  ance. 


I'nit  mounted  on  chassis  having  a  gross 
weight  rating  of  12,000  lb.  with  7.00/20-ln. 
eight-ply  balioon  truck  tires  and  a  cab  to 
rear  axle  dimension  of  at  least  84  In.  Trac¬ 
tor  rating  is  21,000  lb.  on  a  sustained  IJ 
per  cent  grade  and  the  allowable  continu¬ 
ous  speed  is  more  than  35  m.p.h.  One  of  the 
features  is  the  unit  design  of  body  and  cab. 
The  usual  crew  of  five  or  six  men,  with  a 
maximum  of  seven,  may  be  safely  and 
easily  accommodated  In  the  large  size  cab, 
leaving  the  well-arranged  body  available  for 
tools  and  material.  This  type  of  cab  has 
been  in  use  for  some  time  and  has  met 
with  distinct  favor.  Material  bins,  tool  com¬ 
partments  and  supports  are  arranged  In  the 
same  manner  as  the  light  line  truck,  al¬ 
though  body  is  longer  and  wider.  A  large 
thermal  insulated  and  ventilated  rubber 
goods  box  is  provided  in  forward  root  sec¬ 
tion  over  cab. 


adaptability  and  economy  are  becom¬ 
ing  generally  recognized.  The  all- 
metal  body,  as  illustrated,  is  decidedly 
better  than  the  former  composite  type. 

The  following  table  indicates  the 
savings  which  have  been  effected  in 
the  gross  weight  by  the  use  of  these 
new  types  of  all-metal  line  bodies  and 
by  the  standardization  of  auxiliary 
equipment  and  tools: 


Approximate  Weights  in  Lbs. 
New  New  Former 

Light  Heavy  Type 

Body  and  cab .  1.800  2.600  3.900 

Auxiliary  equipment 

and  accessories..  1.400  1,500  1.800 

Tools  and  bin  mate¬ 
rial  .  1,500  1,600  2,000 

Construction  mate¬ 
rial  (nominal) . ,  1,200+  1,500+  1,500  + 

Crew  (including 

driver)  .  600  1,000  1,000 

Chassis  .  3,500  4,000  5,000 


Proper  selection  of  line  truck 
equipment  requires  careful  con¬ 
sideration  in  order  to  determine 
(a)  the  type  of  equipment  most  suit¬ 
able  and  (b)  the  equipment  which  will 
operate  at  the  minimum  total  expense, 
including  both  operating  costs  and 
fixed  charges.  Trucks  must  be  of  ade¬ 
quate  size  and  power  to  do  the  work 
required,  including  the  carrying  of  a 
reasonable  amount  of  tools,  equipment 
and  men  to  the  location  of  the  work. 
They  must  at  the  same  time  be  econom¬ 
ical  to  operate,  adequately  fast  and 
no  larger  or  heavier  than  necessary. 

It  is  generally  agreed  that  standard¬ 
ization  of  bodies  and  equipment  is 
highly  desirable  from  the  standpoint 
of  costs,  interchangeability  and  flexi¬ 
bility  of  operation.  Recent  develop¬ 
ments  have  made  available  certain 
body  designs  employing  all-metal  con¬ 
struction  which  is  lighter,  stronger 
and  in  many  ways  superior  to  the 
wood  or  composite  wood  and  steel 
bodies  formerly  used.  These  bodies 
are  supported  on  steel  cross  sills 
and  thus  are  adaptable  to  mounting 
on  chassis  of  different  manufacture. 
Trucks  equipped  with  these  improved 
standardized  bodies  are  not  more  ex¬ 
pensive  than  when  wood  bodies  are 
used  and  their  super-convenience. 
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(b)  Strength  as  regards  load-carry¬ 
ing  ability — ^gross  weight  rating  (lb.). 

Tlie  load-carrying  ability  is  dependent 
upon  the  strength  of  the  axles,  chassis  frame, 
size  of  tires,  etc.,  and  is  vitally  affected  by 
the  distribution  of  weight  on  the  front  and 
rear  axles.  The  distribution  of  weight  de¬ 
pends  upon  the  arrangement  of  the  load  and 
equipment,  the  wheel  base,  and  the  distance 
between  the  back  of  the  cab  and  rear 
axle.  The  cab-to-rear  axle  dimension 
(C-RA)  should  be  selected  so  as  to  give, 
with  dual  tires  on  the  rear,  approximately 
one-third  of  the  total  gross  weight  when 
loaded  on  the  front  axle  and  two-thirds  on 
the  rear  axle. 

The  required  gross  weight  rating  of  a 
truck  is  dependent  upon  the  sum  total  of 
the  weights  of  the  chassis,  cab,  body,  aux- 
iliarv  equipment,  tools,  material  and  crew, 
and  upon  its  use,  with  due  regard  to  the 
^r\ice  conditions  to  be  encountered  and  the 
posj'ibility  of  overloads. 

(c)  Power  or  ability  to  move  loads 
—tractor  rating  (lb.). 

The  load  pulling  ability  of  a  truck  de¬ 
pends  upon  the  torque  or  power  developed 
by  its  engine  and  the  over-all  gear  ratio.  Past 
experience  and  judgment  would  generally 
indicate  the  size  of  engine  required  for  cer¬ 
tain  classes  of  service  and  the  proper  rear 
axle  gear  ratio  may  then  be  selected  accord¬ 
ing  to  the  conditions  of  power  and  speed  to 
be  encountered.  Care  should  be  taken  in 
analyzing  engine  performance  to  insure  that 
the  data  represents  the  “net”  performance 
with  the  engine  driving  its  own  fan  and 
auxiliaries  as  in  actual  operation.  If  com¬ 
parable  torque  and  horsepower  performance 
data  are  not  available,  a  fairly  good  approxi¬ 
mation  of  the  relative  outputs  of  different 
engines  will  be  given  by  the  respective  en¬ 
gine  piston  displacements  expressed  in  cubic 
inches. 

(d)  Allowable  continuous  speed, 
corresponding  to  the  maximum  allow¬ 
able  continuous  r.p.m.  of  the  engine. 

(el  Initial  cost  complete. 

(fi  Estimated  operating  cost. 

The  variety  and  extent  of  the  aux- 
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iliary  equipment  and  accessories  which 
are  desirable  to  install  depend  upon 
the  service  which  is  expected  of  the 
truck.  An  accompanying  list  shows 
some  of  the  items 
generally  found 
worth  while  on 
both  light  and 
heavy  line  trucks. 

A  power  -  oper¬ 
ated  winch  appears 
to  be  almost  a  uni¬ 
versal  requirement 
on  line  construc¬ 
tion  trucks.  The 
winch  should  be 
arranged  for  con¬ 
trol  from  the  cab  and  provided  with  a 
full  automatic  worm  or  drum  brake 
which  will  be  positive-acting  with  the 
winch  running  in  either  direction. 

There  are  two  general  types  of 
power  take-offs,  the  SAE  transmission 
type,  which  is  attached  directly  to  the 
truck  transmission,  and  the  split  pro¬ 
peller  shaft  type,  which  is  installed  in 
the  truck  drive  line  between  the  trans¬ 
mission  and  the  rear  axle.  The  SAE 
transmission  tvpe  is  relatively  easy  to 
install,  costs  appreciably  less  than  the 
propeller  shaft  type,  but  is  generally 
designed  to  give  only  two  speeds  and 
to  transmit  only  approximately  20  hp. 
The  propeller  shaft  type,  of  which 
there  are  several  sizes  available,  is 
designed  for  heavy-duty  work  and  per¬ 
mits  operation  of  the  auxiliary  equip¬ 
ment  at  all  truck  transmission  speeds, 
both  in  forward  and  reverse. 

It  is  extremely  desirable  to  have 
each  line  truck  carry  similar  stocks  of 
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Light  truck  design  provides  all  essentials 

Conveniently  accessible  compartments  are  in¬ 
cluded  in  body  for  properly  housing  line  tools, 
miscellaneous  line  hardware  and  equipment. 
Suitable  hangers  and  supports  are  provided 
for  extension  ladder,  pike  poles,  long  line 
tools,  pole  derrick,  sheave  bar,  pole  jack,  etc. 
Open  part  of  body  is  ample  for  construction 
material  required  to  be  carried  on  truck  for 
all  types  of  light  line  construction  and  main¬ 
tenance  work.  Winch  shaft  extends  out  flush 
with  side  of  body  and  provision  is  made  for 
use  of  a  detachable  niggerhead  or  wire  take- 
up  reel  clear  of  body  line  in  any  direction. 


. B'd" 
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*< . Not  to  exceed  140'- 

Cab  rear  axle  not  less  than  57' 


Light  line  truck  weighs 
5  tons  gross 

Light  line  construction  body  mounted  with 
a  standard  cab  on  a  chassis  having  a  gross 
weight  rating  of  10,000  lb.,  with  6.50/20-in. 
six-ply  balloon  truck  tires  and  a  cab  to 
rear  axle  dimension  of  at  least  57  in.  This 
unit  has  a  tractor  rating  of  18,000  lb.  on  a 
sustained  IJ  per  cent  grade  on  an  average 
paved  road  and  an  allowable  continuous 
speed  of  more  than  40  m.p.h. 


tools  and  supplies  in  order  to  elimi¬ 
nate  the  accumulation  and  carrying  of 
unnecessarily  large  supplies  of  miscel¬ 
laneous  material.  A  detailed  list  of 
the  tools  and  material  supplies  ac¬ 
tually  required  has  been  prepared, 
based  upon  a  study  of  construction 
and  maintenance  materials  and  meth¬ 
ods  and  an  inventory  of  a  number  of 
trucks.  The  proper  location  of  these 
items  from  the  standpoint  of  accessi¬ 
bility,  protection  and  advantageous  use 
of  available  space  has  been  determined. 

It  is  thus  evident  that  a  truck  is  a 
composite  unit  made  up  of  a  number  of 
parts — body,  cab,  chassis,  engine  and 
auxiliary  equipment.  Proper  selection 
requires  that  adequate 
consideration  be  given  to 
each  of  these  major  com¬ 
ponents  to  insure  that  the 
complete  truck  will  ful¬ 
fill  the  requirements  and 
perform  satisfactorily  in 
service.  The  lowest  over¬ 
all  cost  can  generally  be 
obtained  by  utilizing  the 
lighest  standard  chassis 
and  equipment  that  will 
fulfill  the  requirements. 
Weight  of  the  chassis  is 
largely  affected  by  the 
weight  of  the  body,  so 
that  the  use  of  lighter  but 
stronger  all-metal  bodies 
has  accomplished  much 
in  the  development  of 
line  trucks  which  are  low 
in  first  cost  and  whose 
operating  expense  is  sur¬ 
prisingly  low. 
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Fig.  1 — In-place  tests 
conducted  on  220-kv. 
draw-lead  type  trans- 
former  bushing. 
Type  I  tester  and 
current  transformer 
case  connected  in 
Doble  “  hot-guard  ” 
meth«»d 


Bushing  P.  F.  Tests 

Show  Failure  Causes 


Results  Justify  Continuation  Because  Periodic  Testing  Reduces 
the  Likelihood  of  Failure  Through  Progressive  Deterioration 

By  E.  L.  SCHLOTTERE 

Assistant  Superintendent  of  Substations,  Philadelphia  Electric  Company 


tenance  of  equipment.  However,  in  equipment  under  test.  The  watts  loss 

1931  7t  was  realized  that  oil  circuit  as  obtained  by  direct  reading  has  been 

breaker  and  transformer  bushings  an  invaluable  aid  in  determining  the 

were  receiving  very  little  attention,  condition  of  insulators,  wood  members 

The  reason  for  this  oversight  was  pri-  (lift  rods,  guides  and  braces),  oil,  etc. 

marily  due  to  the  comparatively  few  The  test  set  is  portable,  rugged  and 

bushing  failures  experienced.  During  accurate.  It  is  well  shielded  and  is 

1931  and  1932  tests  were  conducted  not  affected  by  the  static  or  magnetic 

on  a  selected  group  of  oil  circuit  fields  encountered  in  the  outdoor  sub¬ 
breaker  bushings  using  both  a  1,000-  stations.  It  is  simple  to  operate, 

volt  and  2,500-volt  “Megger.”  The  readily  calibrated  and  requires  very 

results  of  these  d.c.  tests  were  not  sat-  little  servicing.  There  are  also  various 

isfactory  in  that  the  trend  of  insulation  safety  features  incorporated  for  the 

deterioration  could  not  be  definitely  protection  of  the  operator, 

established  and,  furthermore,  the  The  procedure  used  in  testing  oil 
method  was  limited  in  its  application  circuit  breaker  bushings  by  the  Doble 

to  all  types  of  bushings.  method  has  been  covered  very  thor- 

r,  , ,  ,  ,  oughly  in  Electrical  WoRi.n.*  The 

Doble  set  adopted  j  •  i  i  i  • 

^  same  method  is  used  by  this  company 

With  this  background  the  a.c.  or  and  the  detailed  procedure  will,  there- 

power-factor  method  was  then  given  fore,  be  omitted.  In  addition,  how- 

consideration  and  the  type  I  tester  de-  ever,  the  Doble  “hot-guard”  melbod  is 

veloped  by  the  Doble  Engineering 
Company  was  finally  adopted.  The 
use  of  this  instrument  has  made  it  pos¬ 
sible  definitelv  to  localize  faults  in  the 


Nearly  three  years’  experience 
of  the  Philadelphia  Electric 
Company  with  field  testing  of 
high-voltage  bushings  can  be  sum¬ 
marized  in  the  following  conclusions: 

(a)  Power-factor  testing  has  been  satis¬ 
factory  in  results  obtained  and  has  justified 
its  continuation. 

(b)  Periodic  testing  will  not  eliminate  all 
bushing  failures,  but  it  will  tend  to  reduce 
the  possibility  of  failure. 

(c)  The  frequency  of  testing  should  not 
exceed  one  year  for  important  locations. 

(d)  The  major  factor  in  insulation  de¬ 
terioration  and  bushing  failure  is  moisture. 

(e)  Bushings  in  service  must  be  carefully 
inspected  for  defective  seals  and  oil  migra¬ 
tion.  These  major  defects  must  also  be 
recognized  in  bushing  design. 

(f)  Faulty  equipment  should  be  replaced 
immediately. 

(g)  Power-factor  testing  has  been  an  in¬ 
valuable  aid  in  O.C.B.  maintenance.  It 
readily  reveals  bad  oil,  carbonization  of 
wood  members  and  carbon  deposits  on  lower 
end  of  bushings,  arc  shields,  etc. 

(h)  Investigation  of  transil  oil  deteriora¬ 
tion  warrants  further  study. 

The  Philadelphia  Electric  Company 
has  for  many  years  followed  a  very 
rigid  schedule  of  inspection  and  main- 


•Gross  and  Turner,  "Testing  Bushings 
and  Insulation  by  Power  Factor  Methods,” 
January  13,  1934  (pages  68-73),  atui  .Jan¬ 
uary  20,  1934  (pages  111-116). 
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used  to  test  draw-lead  type  trans¬ 
former  bushings  in  place  (Fig.  1). 


A  current  transformer  supplied  with  a  spe¬ 
cial  test  cable  in  combination  with  the  type 
I  tester  is  used  for  this  work.  The  top 
cap  of  the  bushing  is  removed  and  the  end 
of  the  winding  lead  is  insulated  from  the 
tube  of  the  bushing.  This  lead  is  connected 
to  the  guard  circuit  and  brought  to  the  same 
potential  as  the  test  voltage.  The  losses  in 
the  winding  are  thus  diverted  from  the  in¬ 
struments.  The  only  difference  in  potential 
noted  between  the  lead  and  tube  is  the 
voltage  drop  (under  10  volts)  created  by 
the  current  transformer  winding  in  series 
with  the  test  circuit.  The  tape  usually 
found  on  the  transformer  winding  lead  is  in 
most  cases  suflBcient  to  withstand  this  volt¬ 
age  difference.  In  order  to  determine  the 
continuity  of  the  insulation  a  bell  set  is  used 
across  the  lead  and  tube.  If  the  insulation 
on  the  lead  proves  to  be  insufficient  a  thin 
micarta  tube  is  placed  between  the  lead  and 
hushing  tube.  The  seeondary  winding  of  the 
current  transformer  is  entirely  incased  in  a 
ground  shield,  thus  maintaining  the  instru¬ 
ments  at  the  same  low  potential  as  used  in 
the  “cold  guard”  method  for  testing  oil  cir¬ 
cuit  breaker  bushings.  After  the  set  has 
been  phased  readings  are  obtained  in  the 
same  manner  as  for  other  bushings. 


More  than  5,000  bushings  tested 


The  Doble  method  has  been  used  by 
this  company  since  April,  1933.  More 
than  5,000  oil  circuit  breaker  bushings 
and  1,250  power  and  instrument  trans¬ 
former  bushings  have  been  tested. 
Bushings  tested  cover  a  nominal  volt¬ 
age  range  of  15  kv.,  25  kv.,  37  kv.,  73 
kv.  and  220  kv.  The  types  of  bush¬ 
ings  tested  include  condenser,  com¬ 
pound  (SI),  oil  filled  and  porcelain. 
Outdoor  type  instrument  potential  and 
current  transformers,  grounding  trans¬ 
formers,  metering  units,  insulators  and 
special  oil  samples  have  been  in¬ 
cluded  in  the  testing  routine. 

Although  bushing  testing  may  be 
classed  as  “preventive  maintenance,” 
economic  judgment  must  be  used  in  its 
application.  With  the  experience 
gained  to  date  it  is  believed  that  a 
yearly  test  is  sufficient  for  general  pur¬ 
poses.  However,  follow-up  or  investi¬ 
gation  checks  on  questionable  bush¬ 
ings  must  be  made  more  frequently 
(Fig.  2).  Consideration  must  also  be 
given  to  the  fact  that  the  progression 
of  insulation  deterioration  is  an  un¬ 
known  variable.  This  was  called  to 
our  attention  very  forcibly  during  the 
past  year.  Several  very  serious  service 
interruptions  occurred  due  to  failure 
of  bushings  which  had  been  satisfac¬ 
torily  tested  within  six  weeks  of  fail- 
'ii'O-  Another  bushing  progressed 
from  8  per  cent  to  88  per  cent  power 
(actor  within  a  period  of  two  months, 
^veral  bushings  which  had  been  sat¬ 
isfactory  in  the  first  year’s  test  were 
(ound  to  range  from  50  per  cent  to 


Moisture  is  the  main  cause  of 
bushing  failures  and  power 
factor  tests  are  showing  its 
presence  and  thereby  fore¬ 
stalling  failure.  Other  dele¬ 
terious  influences  are  dis¬ 
closed,  and  out  of  the  whole 
comes  a  contribution  to  serv¬ 
ice,  reliability,  reduced  main¬ 
tenance  costs  and  the  averting 
of  expensive  interruptions. 
This  is  another  in  a  series  of 
articles  showing  how  testing 
equipment  proves  itself  in 
operation. 


97  per  cent  power  factor  in  the  second 
year.  In  all  cases  moisture  had  en¬ 
tered  the  compound  chamber  through 
defective  cork  gaskets.  Despite  these 
conditions,  it  is  difficult  to  justify  a 
more  frequent  system  check,  although 
it  has  been  deemed  advisable  to  test 
certain  more  important  locations  at 
more  frequent  intervals. 

Temperature  a  moot  question 

Effect  of  temperature  on  bushing 
testing  is  still  a  moot  question.  The 
various  dielectrics  which  are  used  in 
bushing  construction  are  always  sub¬ 
jected  to  electric  stress.  Presence  of 
moisture  and  impurities  in  the  dielec¬ 
tric  material  results  in  increased 
losses.  It  is  known  that  these  losses 
increase  as  the  square  of  the  voltage, 
in  proportion  to  the  frequency  and 
very  rapidly  with  temperature.  It  is 
believed  that  the  maximum  tempera¬ 
ture  in  the  area  covered  by  this  com¬ 
pany  does  not  greatly  influenee  the 
power-factor  values  obtained  and  tem¬ 
perature  correction  factors  are,  there¬ 
fore,  not  used  for  bushings  in  service. 
This  thought  is  based  on  the  fact  that 
the  constantly  varying  ambient  tem¬ 


perature  seldom  exceeds  35  deg.  C.  for 
any  lengthy  period.  The  internal  tem¬ 
perature  of  the  bushing  represents  a 
combination  of  variables  which  must 
be  considered  when  applying  temper¬ 
ature  correction  factors.  At  least  three 
major  variables  are  involved  when 
considering  the  effects  of  change  of 
temperature  on  the  various  bushing 
dielectric  materials: 

(a)  Variation  of  loading  conditions  on 
equipment  previous  to  removal  from  service 
for  test. 

(b)  Variation  of  ambient  temperature. 

(c)  Thermal  lag. 

Effect  of  temperature  changes  on  the 
oil  surrounding  the  bottom  of  the 
bushing  is  another  factor  which  greatly 
influences  the  ultimate  result.  There¬ 
fore,  an  attempt  to  apply  correction 
factors  for  various  ambient  conditions 
without  consideration  of  the  internal 
bushing  temperature  or  the  tempera¬ 
ture  of  the  tank  oil  would  seem  to  in¬ 
crease  further  the  possibility  of  error. 
On  the  other  hand,  it  is  not  deemed 
advisable  to  make  tests  at  below  zero 
temperature  or  immediately  following 
a  prolonged  freezing  period.  It  is  an 
accepted  fact  that  moisture  is  the  cause 
of  more  than  90  per  cent  of  all  bush¬ 
ing  failures. 

Since  ice  is  considered  to  be  a  good 
dielectric,  testing  at  low  temperature 
has  the  possibility  of  lending  false 
security  to  the  value  of  the  test  results. 
Although  tests  were  made  throughout 
the  past  two  winter  seasons  without 
regard  to  temperature,  an  arbitrary 
minimum  value  of  5  deg.  C.  was  estab¬ 
lished  for  last  year.  It  is  planned  to 
use  two  test  sets  during  1936  in  order 
to  cover  the  system  under  more  favor¬ 
able  temperature  conditions. 

Schedule  of  limits  important 

Establishment  of  a  rating  schedule 
for  the  various  types  of  bushings  is 
one  of  the  most  important  items  in 
bushing  testing.  Success  of  the  testing 
program  depends  upon  the  selection 
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Bushing  A  (shown  as  top  line 
on  chart)  was  first  rejected 
In  bus  side  position  on  April 
29,  1933,  at  2.9  per  cent  p.f. 
(stripped  reading,  3.14  per 
cent).  It  was  placed  in  line 
side  position  June  2,  1933, 
and  failed  in  service  August 
21,  1935,  necessitating  re¬ 

placement  of  two  other  bush¬ 
ings  on  same  O.C.B.  Investi¬ 
gation  disclosed  that  mois¬ 
ture  had  entered  compound 
chamber  through  top  seal. 
Tests  include  25  ft.  of  copper 
and  two  insulator  stacks. 


Fig.  2 — Questionable  bushings  must  be  followed  up 
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and  application  of  proper  values.  If 
the  values  are  too  low  an  unnecessary 
expense  is  involved  in  bushing  re¬ 
placement.  High  values  usually  result 
in  equipment  failure.  The  schedule 
used  by  this  company  is  shown  in 
Table  I.  Rejection  values,  although 
initially  chosen  rather  arbitrarily, 
have  been  confirmed  in  the  following 
way: 

(a)  An  analysis  of  the  “as  found”  condi¬ 
tion  reported  by  the  manufacturer  on  re¬ 
jected  bushings  returned  for  repair. 

(h)  Investigation  of  rejected  bushings  in 
the  luishing  reconditioning  shop  established 
by  this  company  in  March.  1935. 

(c)  Failure  of  certain  bushings  left  in 
service  after  replacement  had  been  recom¬ 
mended. 

The  application  of  this  rating  sched¬ 
ule  is  dependent  upon  the  proper 
analysis  of  the  test  data,  with  the  watts 
loss  reading  providing  an  invaluable 
guide.  However,  experience  in  testing, 
analysis  of  results  and  a  knowledge  of 
bushing  and  oil  circuit  breaker  con¬ 
struction  form  tbe  background  neces¬ 
sary  for  the  successful  use  and  inter¬ 
pretation  of  the  power-factor  method. 
It  should  be  added  that  the  rating 
schedule  is  also  directly  applied  to 
those  bushings  in  service  at  a  lower 
voltage  than  the  bushing  voltage  rat¬ 


ing;  for  example,  a  73-kv.  bushing 
used  for  33-kv.  service.  If  the  bushing 
has  exceeded  the  rejection  value  as  de¬ 
termined  for  73-kv.  service  too  much 
reliance  should  not  be  placed  on  the 
large  safety  factor  supposedly  effected 
by  the  lower  operating  voltage.  The 
rate  of  progression  of  the  insulation 
deterioration  can  only  be  followed  by 
frequent  checking  with  the  possibility 
of  failure  occurring  between  checks. 
It  is  more  economical  to  replace  the 
bushing. 

A  detailed  description  of  the  method 
used  in  analyzing  test  data  has  been 
previously  published  in  Electrical 
World*  and  will,  therefore,  not  be 
repeated.  It  must  be  emphasized, 
however,  that  humidity  and  other  ef¬ 
fects  tending  to  induce  surface  leakage 
must  be  given  careful  consideration. 
These  effects  are  readily  noted  in  the 
field  and  the  use  of  the  guard  circuit 
will  often  prove  advisable.  If  the 
leakage  is  caused  by  atmospheric  con¬ 
ditions  testing  is  usually  abandoned 
except  for  emergency  purposes.  Clean¬ 
ing  the  porcelain  will  generally  re- 


•Gross  and  Turner,  "Testing  Bushings 
and  Insulation  by  Power  Factor  Methods,” 
January  13  and  20,  1934. 


move  surface  leakage  paths  when 
other  conditions  are  normal. 

Bushing  defects  disclosed 

Testing  5,859  bushings  over  a  2’- 
year  period  has  revealed  many  inter¬ 
esting  details  relative  to  bushing  de¬ 
fects  (Tables  H  and  HI).  During  the 
first  year  108  bushings  were  rejected 
out  of  a  total  of  2,101  tested.  Power 
factor  was  responsible  for  65  per  cent 
of  the  rejections.  This  increased  to 
70  per  cent  in  the  second  year  and 
dropped  to  58  per  cent  for  the  next 
six-month  period,  but  retained  an  aver¬ 
age  of  63.8  per  cent  for  the  total  time 
under  consideration.  Thus  power  fac¬ 
tor,  representing  insulation  deteriora¬ 
tion,  takes  the  lead  in  major  defects. 
However,  every  case  of  high '  power 
factor  investigated  (357  bushings  of 
the  four  major  types  listed)  revealed 
the  presence  of  moisture. 

Moisture  dominates  failures 

Bushing  failures  as  listed  in  Table 
IV  are  in  most  cases  due  to  moisture. 
An  explanation  of  each  case  is  neces¬ 
sary  in  order  properly  to  analyze  the 
increase  in  failures  during  1935. 

The  two  15-kv.  failures  occurred  on  in- 


Table  I — Power  Factor  Rating  Schedule 

In  applying  the  rating  values,  consideration  must  he  given  to  watts  loss  read¬ 
ings,  type  of  bushing  construction  and  service  requirements.  Experience  in 
analyzing  test  data  will  prove  to  he  the  best  criterion  for  applying  these  values. 


Hu.shing  — Per  Cent  P.F.  Limits  for  Various  Type  Bu-shings - - 

Condition  Kv.  Condenser  Oil  Filledf  Compound  Porcelaint 

Satisfactory .  IS-37  0-3.0  0-3.5  0-3.5  0-3.5 

Satisfactory .  73-230  0-2.0  0-2.0  *0-2.5  *0-3.5 

Follow-up .  15-37  3. 0-5.0  3. 5-5.0  3. 5-5.0  3. 5-6.0 

Follow-up .  73  230  2. 0-3.0  2. 0-3.0  *2. 5-4.0  *3. 5-5.0 

Replace .  15-37  Over  5.0  Over  5.0  Over  5.0  Over  6.0 

Replace .  73-230  Over  3.0  Over  3.0  *Over  4.0  *Over  5.0 


*Only  73- kv.  biLshings  in  service,  tincludes  type  L. 

tCurrent  and  watts  readings  are  often  of  more  value  than  power  factor  for  this 
type  of  bushing. 


Table  11 — Nearly  6,000  Bushings  Tested 
(System  Total) 

Data,  covering  a  jteriod  of  21  years,  include  repeat  tests,  spare  and  recondi¬ 
tioned  bushings.  The  bushings  have  a  nominal  voltage  range  of  1 5,  25,  37,  73  and 
220  kv. 


Con- 

Oil 

(SI) 

Force- 

denser 

Filled  Compound 

lain 

Total 

April  1.  1933 

O.C.B . 

440 

306 

1,031 

176 

1,953 

to  Mar.  31,  1934 

Trans . 

5*4 

2 

31 

61 

148 

April  1,  1934 

O.C.B . 

368 

238 

903 

168 

1,677 

to  Mar.  31,  1935 

Trans . 

94 

36 

392 

112 

634 

April  1.  1935 

O.C.B . 

155 

136 

732 

71 

1,094 

to  Sept.  30,  1935 

Trans . 

55 

27 

211 

60 

353 

Total . 

1,166 

745 

31300 

648 

5,859 

Table  III — Bushings  Rejected 
Mostly  Compound  Type 
(System  Total) 

In  order  to  make  a  direct  comparison  of  types  rejected,  consideration  must  be 
made  of  the  total  of  each  type  tested  as  shown  in  Table  II.  The  value  of  power- 
factor  testing  is  well  demonstrated  by  the  high  percentage  of  rejected  bushings 
found  by  this  method. 


Con- 

Oil 

(SI) 

Por- 

den.-ser 

Filled  Compound 

celain 

Total 

April  1,  1933 

O.C.B . 

19 

4 

63 

4 

90 

to  Mar.  31,  1934 

Trans . 

17 

1 

18 

April  1,  1934 

O.C.B . 

23 

2 

72 

6 

103 

to  Mar.  31,  1935 

Trans . 

5 

3 

87 

14 

no 

April  1,  1935 

O.C.B . 

25 

139 

2 

167 

to  Sept.  30,  1935 

Trans . 

7 

64 

1 

72 

Total . 

97 

9 

425 

29 

560 

%  of  total  rejected 

17.2 

1.6 

76.0 

5.2 

Reasons 

for  Rejection 

Oil  Migration 

Power 

and  Com-  Broken 

Factor 

ptound  Leaks  Porcelain 

Misc.* 

Total 

First  .year . 

70 

15  5 

18 

108 

Second  year . 

149 

46  10 

8 

213 

Six  months . 

138 

56  9 

36 

239 

Total . 

357 

117  24 

62 

560 

%  of  total  rejected. . 

63.8 

20.9  4.3 

11. 0 

*Includes  voids,  low  comptound  level,  carbonization  at  top  of  compound 

rhatii- 

ber,  mechanical  defects  at  top  seal.  etc. 
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Table  IV — Bushing  Failures 
Increased  During  1935 

All  failures  have  been  investigated  since  1932.  With 
exception  of  failures  due  to  external  cause,  all  others 
were  definitely  due  to  moisture.  In  1 935  eleven  fail¬ 
ures  due  to  defective  top  seals  and  one  due  to  defective 
adaptor  flange  gasket. 


Rating, 

- -Year - 

Kv, 

Type 

1932 

1933 

1934 

1935 

15 

Comp.  (SI) 

2* 

37 

Cond. 

n 

37 

Comp.  (SI) 

4* 

t  * 

2t 

4 

73 

Cond. 

1  * 

1* 

73 

Comp.  (SI) 

73 

O.F. 

I* 

230 

Cond. 

l§ 

Total 

5 

3 

2 

5 

*Bushings  had  not  been  tested. 

■fOne  bushing  had  been  recommended  for  replace¬ 
ment.  Other  failure  due  to  external  cause. 
tFailure  due  to  external  cause. 

^Two  bushings  had  been  recommended  for  replace¬ 
ment. 

§See  Fig.  2. 


dustrial  transformer  installations  and  were 
caused  by  defective  top  seals.  They  had 
not  been  tested.  Three  37-kv.  condenser 
type  failures  were  caused  by  external  faults 
occurring  adjacent  to  the  bushings  and  can¬ 
not  be  charged  primarily  against  the  bush¬ 
ing  record.  The  four  37-kv.  (SI)  failures 
were  caused  by  defective  top  seal  gaskets, 
allowing  melting  snow  to  enter  the  com¬ 
pound  chamber.  The  one  73-kv.  condenser 
type  failure  occurred  on  a  potential  trans¬ 
former.  The  adaptor  plate  gasket  allowed 
moisture  to  enter  the  tank  and  the  bushing 
flashed  over  at  the  lower  end.  In  the  case 
of  the  four  73-kv.  SI  bushings  two  failed 
after  recommendations  had  been  made  for 
replacement.  All  four  were  caused  by  melt¬ 
ing  snow  entering  the  compound  chamber 
through  defective  top  seal  gaskets.  The 
230-kv.  failure  (Fig.  2)  was  caused  by 
moisture  entering  the  top  cap  and  passing 
into  the  compound  chamber.  This  bushing 
had  been  under  investigation  since  1933.  An 
investigation  after  failure  showed  that  un¬ 
equal  expansion  and  contraction  between  the 
copper  tube  and  the  malleable  iron  top  cap 
casting  had  raised  the  top  seal  locknut  out 
of  position,  allowing  moisture  to  enter.  A 
copper  bellows  arrangement  was  imme¬ 
diately  installed  on  all  similar  bushings  in 
this  voltage  class  to  compensate  for  the  ex¬ 
pansion  and  contraction  movement.  As  a 
result  of  this  work  one  other  220-kv.  bushing 
was  removed  due  to  an  accumulation  of 
water  found  in  jhe  top  of  the  compound 
chamber. 

As  53  per  cent  of  the  l935  failures 
occurred  within  •  about  three  months 
tluring  the  early  part  of  the  year,  and 
on  the  compound  (SI)  type  bushing 
tn  particular,  an  intensive  investiga¬ 
tion  of  top  seals  on  this  type  of  bush¬ 
ing  was  conducted.  The  top  caps  of 
ooarly  1,000  bushings  were  removed 
in  the  field  and  the  untreated  cork 
gaskets  replaced  with  a  combination 
gasket  of  treated  cork  surrounded  by  a 
rubber  weathering  ring.  As  an  ex- 
®iople  of  “as  found”  gasket  conditions 


on  a  group  of  33-73-kv.  bushings 
about  ten  years  old,  45.5  per  cent  were 
good,  36.4  per  cent  fair  and  18.1  per 
cent  bad.  The  fair  and  bad,  or  54.5 
per  cent,  must  be  groupcu  together  if 
a  general  comparison  is  desired  on 
defective  gaskets.  Bushings  eight  years 
or  under  had  a  smaller  percentage  of 
defective  gaskets.  In  the  case  of  “bad” 
condition  the  binder  had  disappeared, 
leaving  only  cork  granules. 

Compounds  brittle  and  carbonized 

An  investigation  of  the  inside  of  the 
bushings  with  the  top  cap  removed 
revealed  many  interesting  embryo 
faults  such  as  oil  migration,  deep 
voids,  carbonization  and  low  com¬ 
pound  level.  The  cause  of  failure  of 
the  SI  bushings  was  also  readily  dis¬ 
cernible.  The  type  of  compound  used 
had  the  quality  of  becoming  very  hard 
and  brittle  in  cold  weather.  It  had 
very  poor  adherenec  to  the  porcelain 
and  bushing  core  and  also  contained 
many  cracks,  so  that  moisture  pene¬ 
trating  the  gasket  seals  could  readily 
form  a  conductive  path  from  the  bush¬ 
ing  stud  to  the  grounded  static  shield. 
Deep  voids  found  in  many  bushings  of 
this  type  also  allowed  the  moisture  to 
penetrate  to  quite  a  depth  in  the  com¬ 
pound.  Cases  were  also  found  of 
corona  action  on  the  walls  of  the 
voids,  which  if  continued  would  pos¬ 
sibly  have  resulted  in  failure.  The 
compound  in  a  number  of  the  bush¬ 
ings  was  badly  carbonized  at  the  top 
of  the  compound  chamber,  but  being 
located  in  an  area  of  low  stress  could 
not  be  detected  by  the  power-factor 
readings.  Some  bushings  were  found 
with  low  compound  levels  exposing 
one-half  to  two-thirds  of  the  paper 
core  to  attack  by  moisture. 

The  greatest  factor  of  rejection, 
other  than  power  factor,  has  been  oil 
migration,  with  an  average  of  20.9  per 
cent  of  the  total  rejections.  This  con¬ 
dition  exists  in  both  the  SI  and  con¬ 
denser  type  bushing.  It  is  usually  in¬ 
dicated  by  compound  leaking  through 
the  cement  and  gasket  seals  of  the 
bushings  or  cracked  porcelain  weather 
shields.  Oil  enters  the  compound 
chamber  by  capillary  action  and  va¬ 
porization  (draw-lead  type),  and  in 
turn  the  resulting  mixture  can  pass 
into  the  tank  or  arc  shield  oil  by  capil¬ 
lary  action  plus  gravity.  Contraction 
and  expansion  of  this  semi-fluid  in 
the  bushing  is  much  greater  through 
temperature  cycles  than  the  original 
compound  and  unequal  mechanical 
stresses  are  thus  created  due  to  the 


Table  V — 1935  Investigation 
at  One  Station 

These  bushings  were  also  tested  in  1933  and  all  re¬ 
jected  by  power  factor  were  replaced  during  same  year. 

•  After  the  power  factor  tests  were  made  the  top  seal 
cork  gaskets  of  all  the  bushings  were  replaced  in  the 
field.  An  inspection  of  the  compound  chamber  with 
the  top  cap  removed  resulted  in  rejecting  42  more 
bushings.  These  bushings  are  being  removed  from 
service  as  fast  as  the  reconditioning  shop.can  furnish 
replacements.  A  two-year  interval  between  tests  is 
not  recommended  as  shown  by  column  I. 

Number  ot  oil  circuit  breakers  tested  —  57  (342 
bushings.)  All  bushings  are  t5-kv.  compound  (SI) 
type. 

Season  for  Rejection 

Power  Oil 

Factor  Migration  Voids  Misc.*  Total 

52  24  10  8  94 

15.2%  7.1%  2.9%  2.3%  27.5% 

^Includes  low  compound,  carbonisation  at  top  of 
compound  chamber  and  broken  porcelain. 


change  in  internal  pressure.  This  com¬ 
pany  is  replacing  all  bushings  where 
oil  migration  is  found.  This  policy  is 
based  on  the  fact  that,  after  gasket  or 
cement  seals  have  been  broken,  mois¬ 
ture  will  be  drawn  into  the  bushing 
when  the  mixture  contracts  in  cold 
weather.  It  has  proved  more  econom¬ 
ical  to  replace  the  bushing  than  to 
leave  it  in  service  with  the  expecta¬ 
tion  of  future  trouble.  In  general,  the 
above  condition  cannot  be  detected  by 
power-factor  readings.  Table  V  shows 
the  results  of  an  investigation  of  342 
SI  type  bushings  in  one  substation, 
which  resulted  in  the  rejection  of  94 
bushings  for  the  reasons  mentioned  as 
primary  factors  of  rejection. 

It  has  been  found  necessary  to  re¬ 
place  a  few  oil-filled  bushings  due  to 
power  factor.  An  investigation  dis¬ 
closed  that  moisture  had  affected  the 
herkolite  barriers.  About  two  yeairs 
ago  all  breather  tubes  on  this  type  of 
bushing  were  replaced  with  tubes  hav¬ 
ing  bell-flared  ends.  No  trouble  due 
to  moisture  has  been  experienced  since 
that  time.  A  number  of  defective  in¬ 
sulators  located  in  the  copper  run  be¬ 
tween  the  top  of  the  bushing  and  its 
associated  disconnecting  switch  have 
been  replaced.  They  were  found  as  a 
result  of  power-factor  tests.  The  cop¬ 
per  riser  on  bushings  in  service  is  not 
disconnected  for  test  purposes  unless 
an  investigation  of  high  readings 
makes  it  necessary.  Transil  oil  dete¬ 
rioration  is  being  actively  studied,  but 
the  interpretation  of  data  obtained  by 
various  methods  of  test  show  little  or 
no  correlation.  Further  consideration 
of  this  subject,  however,  is  of  primary 
importance. 
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Paint — A  Partner  in  Better 


NO  ONE  visiting  the  Chicago 
World’s  Fair  could  help  but 
realize  the  close  relationship  of 
paint,  daylight  and  electricity  in  the 
field  of  illumination.  -Night  scenes 
reflected  an  awakening  to  lighting  pos¬ 
sibilities  scarcely  conceived  a  few 
years  ago.  Industry  throughout  the 
country  is  becoming  more  and  more 
seeing-and-light  conscious.  Floods  of 
non-glaring  lights  are  being  played 
over  an  ever-increasing  number  of 
complicated  operations  so  men  can 
work  more  comfortably,  effectively, 
cheerfully  and  safely  at  their  tasks. 
Industry  is  beginning  to  realize  that 
humanitarian  requirements  are  not  so 
opposed  to  economic  requirements  as 
once  believed.  A  tremendously  im¬ 
portant  educational  job  of  improving 
seeing  conditions  is  being  jointly  done 
by  our  major  power  companies,  the 
Lighting  Research  Laboratories  of 
General  Electric,  the  “Better  Vision” 
and  “Save  the  Surface”  Institutes,  the 
Sherwin-Williams  Company,  Weston 
Electrical  Instrument  Company,  New 
Jersey  Zinc  Company  and  many  other 
notable  organizations. 

Certainly  the  facts  that  about  40  per 
cent  of  our  workmen  have  defective 
vision  and  only  about  15  per  cent  have 


attempted  to  remedy  their  own  condi¬ 
tion  should  stimulate  employers  who 
are  seeking  maximum  efficiency  in 
their  organizations  to  improve  seeing 
conditions,  especially  since  85  per 
cent  of  the  im|)ressions  that  govern 
actions  are  received  through  the  eye. 
Furthermore,  as  tests  have  indicated 
that  25  per  cent  of  the  human  energy 
is  consumed  in  seeing,  provision  of 
better  seeing  conditions  has  additional 
significance  in  plant  management,  be¬ 
cause  it  reduces  fatigue,  which  leads 
to  sub-quality  work,  lowered  morale 
and  accidents.  Tests  have  shown  that 
better  illumination  increases  speed  of 
workmanship  and  precision  in  produc¬ 
tion,  thereby  offsetting  the  cost  of  ad¬ 
ditional  light  and  paint  applications. 
A  more  congenial  factory  spirit  is  also 


Percentage  of  Light  Reflected  hy 
Paints  of  Different  (iolors 


White,  new 

82-89 

Buff 

49-66 

White,  old 

75-85 

Blue 

34-61 

Cream 

62-80 

Pink 

36-61 

Ivory 

73-78 

Gray 

Tan,  dark 

17-63 

30-65 

Green 

48-75 

Red,  dark 

13-30 

Yellow 

61-75 

Green,  dark 

11-25 

found  where  the  workers’  surround¬ 
ings  have  been  made  bright  and  cheer¬ 
ful. 

Deplorable  illumination 

Visits  by  the  author  in  numerous 
plants  have  revealed  that  there  are 
countless  small  shops  and  a  surprising 
number  of  large  plants  that  are  still 
laboring  under  inefficient  and  harmful 
light.  Even  in  tool  shops  where  mi¬ 
crometers  and  sixty-fourth-inch  scales 
are  used  workmen  are  still  straining 
under  the  intense  and  distinctly  harm¬ 
ful  light  of  tungsten  lamps  unshielded 
by  shades  or  reflectors.  Attempts  to 
see  the  course  of  intricate  tooling  op¬ 
erations  are  being  made  in  the  face  of 
glare,  light  spots  and  shadows.  Print¬ 
ing-press  operators,  production  and 
proof  men  are  too  often  expected  to 
perform  accurately  with  every  con¬ 
ceivable  light  handicap. 

Measurement  of  illumination,  light 
spots  and  glare  has  been  made  eas' 
and  accurate  by  the  foot-candle  and 
sight  meters.  Insufficient  light  and  an 
appalling  lack  of  suitably  dispersed 
light  have  been  revealed  by  these 
means. 

New  possibilities  and  better  applica¬ 
tions  of  artificial  light  are  being  de- 
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By  A.  H.  KENNEDY 


The  Sherwin-Williams  Company 


vised  for  use  particularly  where 
stainless  steel,  tin  plate,  polished 
aluminum  and  other  reflective  surfaces 
are  involved.  In  many  places  direct 
lighting  has  necessarily  been  sup¬ 
planted  by  semi-indirect  or  indirect 
lighting.  With  the  latter,  reflection 
from  walls  and  ceilings  must  be  relied 
upon  for  diffuse  light.  The  specular 
and  diffuse  qualities  of  gloss,  egg¬ 
shell  and  flat  finishes,  and  also  the 
reflective  values  of  certain  colors  have 
been  studied  by  leading  paint  com¬ 
panies.  The  latter  values,  as  deter- 
mind  by  the  Sherwin-Williams  Com¬ 
pany,  are  given  in  the  accompanying 
table. 

\\  here  soot,  fumes  or  other  discol¬ 
oring  elements  tend  to  reduce  the 
reflective  values  of  plain  white  paint, 
it  is  often  desirable  to  use  a  good 
grade  of  “gloss-white,”  which  does  not 
so  easily  collect  dirt  and  may  be  easily 
washed  without  injury  to  the  finish. 
Where  the  light  strikes  the  surface  di¬ 
rectly,  however,  a  gloss  finish  may 
produce  glare.  In  such  instances  “egg¬ 
shell  white,”  in  which  the  gloss  has 
been  sufficiently  reduced  to  prevent 
glare,  is  used  to  advantage.  Good 
grades  retain  their  whiteness  and  are 
sufficiently  water  resistant  to  avoid  in¬ 
jury  from  washing. 

For  the  inspection  of  stainless-steel 
sheets  or  other  polished  surfaces,  spec¬ 
ular  reflection  is  desirable  to  detect 
flaws.  This  can  be  provided  by  lights 
of  suitable  pow-er  and  size  directly  op¬ 
posite  the  surfaces  being  inspected, 
and  eye  strain  can  be  avoided  by  pro¬ 
viding  a  high  degree  of  visibility  by 
properly  painting  the  walls  and  ceil¬ 
ings. 

In  “Light  Reflection  Value  of  Color 
in  Paint”*  we  are  reminded  that 
“black  and  gray  have  long  been  known 
to  be  conducive  to  melancholia  and 
general  depression  in  sensitive  per¬ 
sons.”  Different  colors  produce  dif¬ 
ferent  emotional  reactions: 

Red  has  been  found  to  induce  temporary 
stimulation,  followed  by  a  nervous  reaction, 
often  accompanied  by  headache. 

*(Ntw  Jersey  Zinc  Company,  1931.) 


Before  and  after  improvinft  seeing  conditions 

Plant  of  Rafter  Machine  Company  before  and  after  receiving  coating  of  egg-shell 
white  paint.  Abundant  diffuse  illumination,  so  essential  to  accurate  tooling  of 
close  tolerances  on  intricate  operations,  is  furnished. 


Blue  induces  cairn  contentment.  \et  in  The  color  of  the  work  done  may  also 
one  instance  when  the  walls  of  an  office  r  ,  ,  .  i  r 

were  changed  from  a  buff  to  blue,  it  was  dictate  a  contrasting  color  for  the  ma- 

found  the  office  had  to  be  kept  several  de-  chine,  or,  as  in  the  food  and  drug 

grees  warmer  for  the  physical  comfort  of  industries,  a  white  sanitary  effect  may 
Its  occupants.  k  J  J  ^ 

Green  and  yellow,  in  many  persons,  in-  desired, 
crease  vitality  and  amiability.  A  very  large  Saving  the  surface  remains  a  major 
manufacturer  of  food  products  whose  work-  n..t  -J-  - 

rooms  are  finished  in  white  has  found  green  paint.  But  aiding  the  im- 

to  be  an  efficient  “relaxing  agent”  in  the  provement  of  illumination  and  creat- 
rest  rooms  and  company  cafeteria.  ing  congenial  atmosphere  are  other 

Soft  shades  of  green  are  particu-  salient  functions  of  paint.  Electric 
larly  suitable  for  machines,  due  to  light,  daylight  and  paint  combine  to 
their  restful  and  harmonizing  quali-  save  eyes,  reduce  nerve  strain  and  ef- 
ties.  Other  colors  are  often  more  de-  feet  production  economies  that  more 
sirable.  Where  heat  is  excessive,  blue  than  offset  the  cost  of  producing  better 
may  add  to  the  comfort  of  the  worker,  working  conditions. 
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Half  the  Increase  for  Sales 

Pacific  Northwest  Companies’  Sales  Programs  Achieve 
Exceptional  Annual  Domestic  Consumption 


Facts  of  interest  to  all  companies  with  annual  domestic  con¬ 
sumption  of  less  than  1,000  kw.-hr.  will  be  found  in  this 
analysis  of  load-building  methods.  Sales  programs  of  the  ten 
largest  privately  owned  utility  companies  and  of  the  three 
largest  municipals  in  Oregon,  Washington,  Idaho,  Utah  and 
British  Columbia  and  which  cost  50  to  75  cents  per  dollar  of 
revenue  are  described  further  in  this  second  article  on  load 
building  in  the  Northwest. 

By  BERKELEY  SNOW 

Elxecutive  Secretary  Northwest  Electric  Light  and  Power  Association, 
Portland,  Ore. 


IN  THE  February  29,  1936,  issue 
of  the  Electrical  World  tabula¬ 
tions  were  made  of  sales  of  appli¬ 
ances  and  a  description  of  rates  and 
sales  policies  was  given.  It  is  of  inter¬ 
est  to  analyze  the  performances  fur¬ 
ther,  particularly  with  respect  to  costs 
and  individual  company  operations. 
The  natural  question  always  asked  is: 
What  did  it  cost  and  does  it  pay? 

Cost  of  load  building 

An  attempt  was  also  made  to  secure 
data  on  the  cost  of  adding  this  load  in 
relation  to  the  value  of  the  load,  but 
the  difficulties  of  securing  comparable 
figures  on  this  phase  of  the  subject 
will  be  recognized  at  once.  Varying 
company  policies  with  respect  thereto, 
differing  bookkeeping  methods  and 
variations  in  the  matter  of  interpreting 
classfications  of  accounts  by  state  reg¬ 
ulatory  bodies  lead  to  differences  in 
the  segregation  made  between  the  ex¬ 
pense  of  the  merchandising  department 
and  expense  strictly  chargeable  to  the 
promotion  of  new  business.  Most  of 
the  companies  have  aimed  to  make 
their  merchandise  departments  pay 
their  way,  and  in  the  earlier  years  of 
the  period  under  discussion  some  at¬ 
tempted  to  make  an  appreciable  profit 
from  merchandise  sales  offset  as  much 
as  possible  of  the  new  business  operat¬ 
ing  expense.  From  the  comments  ap¬ 
pended  it  will  be  noted  that  this  idea 
has  been  now  generally  discarded. 

Attempts  have  been  made  from  time 
to  time  to  crystallize  executive  opinion 


as  to  how  much  a  company  should  be 
willing  to  spend  to  add  load  of  a  cer¬ 
tain  character.  In  so  far  as  this 
opinion  has  been  crystallized  in  the 
replies  herein,  indications  are  that  it 
runs  from  50  to  75  cents  per  $1  of  the 
estimated  annual  revenue  added.  At 
least  three  companies  control  their 
new-business  operations  on  about  this 
basis  at  the  present  time. 

Extracts  from  the  comments  on  this 
subject  of  six  sales  managers  respond¬ 
ing  to  the  question  are  as  follows: 

Tom  D.  Fulford — In  general,  as  far  as 
merchandising  is  concerned,  we  have  not 
conducted  it  for  merchandising  profit,  but 
have  expected  it  to  cover  all  costs.  We  now, 
and  in  the  past,  have  considered  merchandis¬ 
ing  purely  as  a  business  promotional  activity, 
and  to  show  our  good  faith  with  the  dealers 


and  public  we  now  sell  nothing  but  ranges, 
water  heaters  and  refrigerators,  in  addition 
to  lamps.  Several  years  ago  we  discon¬ 
tinued  the  selling  of  all  small  appliances. 

A.  C.  McMicken — Over  a  period  of  years 
we  have  spent  approximately  54  cents  for 
each  dollar  of  annual  revenue  received  from 
appliances  going  on  our  lines. 

P.  M.  Parry — The  experience  of  this  com¬ 
pany  has  been  that  merchandising  costs  ap¬ 
proximately  18.5  cents  per  dollar  of  gross 
merchandise  sales  and  approximately  73 
cents  per  dollar  of  estimated  annual  revenue. 

W.  C.  Mainwarinc  —  The  profit  of  our 
merchandise  sales  does  not  cover  the  total 
expense  of  our  merchandise  department,  but 
it  is  very  difficult  to  segregate  actual  mer¬ 
chandising  expense  from  promotional  ex¬ 
pense.  With  our  present  dealer  co-operative 
activities  merged  with  the  operation  of  our 
merchandise  department  there  is  consider¬ 
able  expense  that  could  not  be  classified 
as  a  direct  merchandising  expense,  and  as 
these  activities  are  to  a  great  extent  spon¬ 
sored  by  the  merchandise  department  many 
of  these  expenses  are  charged  to  same.  A 
great  deal  of  our  advertising  is  of  a  promo¬ 
tional  nature  and  50  per  cent  of  our  mer¬ 
chandise  advertising  is  charged  to  new  busi¬ 
ness. 

Exact  figures  showing  the  cost  of  securing 
new  business  through  merchandise  sales 
effort  are  not  available. 

L.  W.  Brainard — I  have  no  definite  figures 
as  to  the  cost  of  securing  new  business  over 
this  period  of  time.  The  development  of 
particular  loads  has  cost  more  than  others 
and  costs  have  also  fluctuated  with  economic 
conditions.  I  would  say  that  our  merchandis¬ 
ing  operations  have,  over  an  extended  period, 
been  conducted  at  a  profit.  This  profit, 
however,  has  been  a  minimum,  as  any  sur¬ 
plus  has  been  turned  back  into  additional 
advertising  and  sales  promotional  activities. 
General  figures  of  our  cost  of  securing  new 
business  has  varied  from  50  to  100  per  cent 
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Fig.  1  — Influence  of  various  rates  and  sales  methods  in  water  heater 
business  of  Idaho  Power  Company 
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WATER  HEATING  SATURATION 

Number  of  Residence  Water  Heating  Customers 
in  Per  Cent  of  Total  Number  of  Residence  Ct  stomcrs 


COOKING  CUSTOMER  SATURATION 

Residence  Cooking  Customers  in  Per  Cent 
of  Total  Residence  Customers 


Fi^.  2 — Data  on  (a)  water  heater  and  (b)  range  saturation  for  Idaho  Power  Company 


of  the  estimated  annual  revenue  and  from 
$3  to  $4.50  per  $100  of  actual  revenue. 

Glenn  L.  Jackson — For  the  past  ten 
years  the  average  cost  of  securing  new 
domestic  business  has  been  about  55  cents 
per  dollar  of  increased  revenue,  based  upon 
the  classification  of  accounts  as  set  up  by 
the  Public  Service  Commission.  The  depres¬ 
sion  years,  of  course,  increased  costs  tre¬ 
mendously  in  that  it  was  necessary  to  classify 
under  “merchandise  expense”  a  large  pro¬ 
portion  of  costs  which  really  arose  out  of 
trying  to  maintain  or  hold  domestic  load 
during  a  period  when  we  were  losing 
revenue. 

Miscellaneous  company  data 

Among  the  tables  and  charts  sub¬ 
mitted  by  the  companies  to  illustrate 
some  phase  of  their  domestic  load  de¬ 
velopment  is  Table  I  from  the  Utah 
Power  &  Light  Company.  The  steady 
increase  in  average  annual  kilowatt- 
hours  and  revenue  has  been  accom¬ 
panied,  it  will  be  noted,  by  a  steady 
decrease  in  the  net  rate  per  kilowatt- 
hour  earned,  and  this  is  characteristic 
of  these  averages  in  other  companies. 
It  will  be  noted  that  the  peak  was 
reached  in  1931,  and  that  there  was  a 
falling  off  in  load  and  revenues  for 
the  succeeding  two  years,  with  a  ten¬ 
dency  to  pick  up  again  in  1934.  This 
is  likewise  characteristic  in  the  terri¬ 
tory.  These  trends  are  graphically 
illustrated  in  the  previous  installment 
covering  the  Washington  Water  Power 
Company’s  Spokane  operations. 

A  particularly  illuminating  record 
of  these  same  statistics  is  portrayed  in 
Pig.  6,  covering  the  Portland  General 
Electric  Company  system  for  the  24- 
year  period  1910  to  1934.  The  trends 
in  average  use,  average  revenue  and 
average  cost  per  kilowatt-hour  indi¬ 
cated  therein  were  materially  affected 
hy  the  competitive  entry  of  North¬ 
western  Electric  Company  into  the 
field  in  1913-14.  Rate  readjustments 
and  the  losing  of  a  certain  amount  of 
|he  belter  class  of  residential  business 
incident  to  the  intense  competition  of 


Table  I — Domestic  Business 
of  the  Utah  Power  &  Light 
Company 


Year 

1924  . 

1925  . 

1926  . 

1927  . 

1928  . 

1929  . 

1930  . 

1931  . 

1932  . 

1933  . 

1934  . 


.Annual 

Kw.-Hr. 

per 

Customer 

363 

377 

403 

440 

480 

566 

725 

772 

756 

708 

721 


.Annual 

Revenue 

per 

Customer 

$26.30 

26.35 

27.35 

28.70 
29.90 
31.55 
37.20 

38.70 
37.54 

35.35 
35.28 


Net  Rate 
per 

Kw.-Hr. 

Cents 

7.23 

6.99 
6.79 
6.52 

6.23 
5.58 
5. 13 
5.01 
4.96 

4.99 
4.90 


Table  II — Eugene,  Ore., 
Municipal 


Year 

1918.. . . 

Number 

of 

Range 
Custom¬ 
ers  at 
End  of 
Year 

15 

Total 
Kw.-Hr. 
Used  by 
Range 
Customers 

Total 

Revenue  of 
Customers 
With 
Range 

Total 

New 

Business 

Costs 

1919.. . . 

21 

1920.. . . 

47 

1921.. . . 

1 10 

1922.. . . 

212 

1923.. . . 

321 

1924.. . . 

477 

1925.. . . 

781 

1926.... 

1,013 

$103.77 

1927... 

1.269 

362.89 

1928.... 

1,509 

779.29 

1929.... 

1,776 

*7,817.18 

1930.... 

1,879 

4,007.14 

1931.... 

1,946 

3,361,200 

$94,220.00 

6,263.75 

1932.... 

1,821 

3,561,317 

t9l,773.93 

10,582.02 

1933.... 

1,784 

3,526,867 

91,191.07 

8,400.94 

1934.... 

1,980 

3,960,524 

98,314.70 

10,081.23 

*Free  range  wiring  and  increased  advertising  com¬ 
menced  this  year.  Range  wiring  accounted  for  63 
per  cent  and  advertising  1 6  per  cent  of  total. 

tUntil  1931,  the  figures  for  domestic  consumption 
were  not  compiled  separate  from  other  usee.  The  loss 
n  revenue  in  1932,  though  there  was  an  increase  in 
kw.-hr.,  was  due  to  a  rate  reduction. 


those  earlier  years  of  duplicated  serv¬ 
ice  caused  an  upset  in  the  continuous 
slope  of  the  curves  and  unsettled  what 
otherwise  might  have  been,  statisti¬ 
cally  speaking,  a  more  uniform  devel¬ 
opment  of  residential  business.  On 
July  1,  1917,  uniform  rates  for  both 
utilities  were  fixed  by  the  Public  Serv¬ 
ice  Commission  and  from  that  time  on, 
or  at  least  from  January,  1918,  do¬ 
mestic  load-building  activities  of  Port¬ 
land  General  Electric  Company  began 
to  show  expected  and  satisfactory  re¬ 
sults  in  spite  of  the  competition 
offered  by  Northwestern  Electric  Com¬ 
pany  and  by  an  aggressive  and  thor¬ 
oughly  competent  gas  company  in 
Portland. 

Fig.  5,  giving  the  numbers  of  elec¬ 
tric  ranges  attached  to  the  lines  of  the 
two  companies  serving  the  Portland 
area,  shows  a  steep  upward  swing 
from  the  time  the  “heat”  was  put  on 
the  activity  in  1924  through  the  so- 
called  “prosperous  years”  and  the  flat¬ 
tening  out  of  the  curve  during  the 
years  1930-34. 

The  experience  of  the  Idaho  Power 
Company  with  water  heating  would 
make  a  unique  story  in  itself.  Begin¬ 
ning  with  a  low  flat  rate  for  small 
heaters  on  unlagged  tanks  in  the  early 
days,  it  has  gone  through  a  process  of 
rate  changes  to  a  comparatively  high 
metered  rate,  coupled  with  a  redesign 
of  installations  including  addition  of 
tank  covers,  all  intended  to  improve 
service  to  the  customer,  reduce  the 
waste  of  kilowatt-hours  and  yield  a 
commensurate  return  to  the  company. 
The  high  spots  of  this  story  are  told 
graphically.  The  company’s  remark¬ 
able  range  and  water  heater  saturation 
in  parts  of  its  territory  are  indicated 
in  Fig.  2. 

Increase  in  customers,  load  and  rev¬ 
enue  and  the  decrease  in  the  average 
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Fig.  3 — Total  and  unit  values  of  Seattle 
municipal  department 


rate  per  kilowatt-hour  and  the  relation 
of  rate  adjustments  thereto  are  por¬ 
trayed  in  F'ig.  3  for  the  city  of  Seattle, 
Fig.  4  gives  a  w^inter  and  summer 
daily  load  curve  for  the  Broadmoor 
district,  Seattle,  containing  93  resi¬ 
dences  having  91  electric  ranges.  In 
this  group  the  average  annual  con¬ 
sumption  is  7,200  kw.-hr.  per  year,  for 
which  is  paid  $117.16,  or  at  a  rate  of 
1.63  cents  a  kilowatt-hour.  In  the 
winter,  when  lighting  is  imposed  on 
evening  cooking,  the  peak  runs  up  to 
340  kw.,  or  3.66  kw.  per  customer.  In 
summer,  however,  the  peak  reaches 
only  170  kw.,  and  the  mean  in  both 
seasons  apparently  remains  about 
constant  at  100  to  110  kw.  Interesting 
as  these  curves  are,  they  would  have 
more  significance  if  the  total  con¬ 
nected  load  in  the  district  were  known, 
or  at  least  if  the  number  of  water 
heaters  and  refrgerators  had  been  in¬ 
cluded  with  the  explanatory  notes. 

Table  II  records  the  addition  of 
ranges  in  Eugene,  Ore.  (municipal 
system),  from  1918  to  1934,  and  for 
the  past  few  years  shows  the  kilowatt- 
hour  use  of  range  customers  and  the 
revenue  they  yield.  Also  included  is 
the  total  expenditure  chargeable  to 
new  business  each  year  from  1926  on, 
illustrating  the  extent  to  which  the 
management  aided  the  dealers  by  free 
range  wdring  and  advertising  from 
1929  on. 

Noting  a  marked  reduction  in  aver¬ 
age  annual  kilowatt-hours  reported 
from  the  city  of  Tacoma  betw^een  1929 
and  1935.  and  knowing  that  a  certain 


amount  of  the  house-heating  taken  on 
in  that  city  from  1919  to  1924  was 
still  on  the  lines,  I  asked  if  an  appre¬ 
ciable  loss  of  this  class  of  business 
during  those  years  might  be  respon¬ 
sible  for  this  reduction.  Ira  S.  Davis¬ 
son,  Commissioner  of  the  Department 
of  Public  Utilities,  replied  as  follows: 

It  would  be  rather  difficult  to  determine 
exactly  the  reason  for  the  decrease  in  con¬ 
sumption  hy  residential  customers  between 
1928  and  1934.  The  lumber  industries,  in¬ 
cluding  veneer  and  door  factories,  have 
decreased  their  operations  considerably  dur¬ 
ing  the  depression,  and  this  in  turn  has 
decreased  the  purchasing  power  of  residen¬ 
tial  customers.  The  major  portion  of  our 
electric  house-heating  service  is  used  in  con¬ 
junction  with  other  forms  of  heating  and  is 
billed  on  either  the  regular  residential 
schedule  or  a  special  contract  rate  that  has 
been  in  effect  for  many  years.  During  the 
year  1934  the  average  temperature  during 
the  winter  months  was  considerably  above 
the  normal,  which  would  reduce  the  amount 
of  energy  used  in  house  heating. 

The  special  contract  rate  for  house  heat¬ 
ing  contains  a  minimum  charge  clause  of  $9 
per  kilowatt  per  year,  which  is  billed  in 
January  for  the  preceding  year.  This  charge 
is  rather  difficult  to  explain  to  the  customer 
and  for  this  reason  many  house-heating  cus¬ 
tomers  have  changed  from  the  special  con¬ 
tract  rate  to  the  regular  residential  rate. 
We  do  not  keep  data  as  to  the  number  of 
customers  using  electricity  for  heating  their 
homes. 

What  of  the  future 

It  is  interesting  to  speculate  as  to 
what  are  the  continuing  possibilities 
for  increased  load  development  in  the 
domestic  field  in  the  Northwest,  or 
elsewhere,  though  it  is  doubtful  if  the 
figures  here  presented  can  suggest  any 


definite  conclusion  on  this  point.  L. 
A.  McArthur,  vice-president  and  gen¬ 
eral  manager  Pacific  Power  &  Light 
Company,  has  stated  his  belief  that  it 
will  be  possible  to  double  the  average 
domestic  consumption  of  his  company 
within  a  reasonable  period  of  time, 
but  if  this  is  accomplished,  his  cus¬ 
tomers  will  have  had  to  invest  the 
equivalent  of  approximately  $500  each 
in  converting  devices  on  top  of  their 
present  investment  totaling  approxi¬ 
mately  $800  each,  including  wiring. 
Mr.  McArthur  makes  it  clear  that 
these  figures  are  weighted  averages 
based  on  a  study  of  only  100  cus¬ 
tomers,  constituting  a  cross-section 
group,  and  should  not  be  accepted  as 
final  or  conclusive  in  any  other  lo¬ 
cality.  This  idea  opens  an  entirely 
new  trend  of  thought  on  a  phase  of 
the  problem  not  touched  on  in  this 
survey,  namely,  the  relation  between 
customer  investment  in  converting  de¬ 
vices  and  average  annual  use.  A  com¬ 
prehensive  study  of  this  subject  backed 
by  a  survey  of  actual  conditions  suffi¬ 
ciently  broad  to  be  convincing  would 
no  doubt  be  of  value  to  those  con¬ 
cerned  in  development  of  domestic 
load,  since  it  would  tend  to  point  to 
the  volume  of  merchandise  their  cus¬ 
tomers  would  have  to  absorb  to  reach 
any  quota  in  average  annual  use  that 
might  be  set. 

The  question  of  size  of  the  annual 
bill  that  the  customer  can  and  will 
stand  and  the  relation  thereto  of  the 


Fig.  4 — Daily  load  curves  in  Seattle  with  9.3  residences  having  91  ranges 
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Fig  •> — Rang«‘s  eonneeled  to  line  of 
Portland  General  Electric  and  North* 
western  Electric  over  a  period 


rate  he  pays  has  been  the  subject  of 
study  by  some.  There  is  no  doubt  that 
the  lowering  of  rates  tends  to  increase 
use;  at  least  it  opens  the  door  to  the 
successful  promotion  of  converting 
devices.  Obviously,  however,  rates 
must  some  day  reach  bottom  regard¬ 
less  of  what  may  be  done  by  way  of 
reducing  costs  of  production.  In¬ 
creased  use  cannot  be  served  without 
increased  investment  in  distribution 
facilities  and  consequent  increase  in 
distribution  cost,  which  in  the  case  of 
the  Northwest  companies  is  probably 
now  a  greater  influence  on  rate  mak¬ 
ing  than  any  other  of  the  costs  from 
the  plants  to  consumers’  devices. 

Managers  of  municipal  systems 
seem  prone  to  place  more  emphasis  on 
the  influence  of  rate  reductions  on  use 
than  is  warranted  from  the  facts 
brought  out  in  this  survey.  If  rates 
were  all  important  we  might  expect 
to  find  municipal  No.  2,*  with  an  aver¬ 
age  rate  of  1.7  cents,  enjoying  an  aver¬ 
age  consumption  much  higher  than 
that  enjoyed  by  company  No.  5  with 
an  average  rate  almost  double.  But 
actually,  company  No.  5  shows  a 
larger  average  annual  use  than  mu¬ 
nicipal  No.  2,  and  other  examples  may 
be  taken  from  the  tabulation  running 
contrary  to  the  expected.  Thus  it  ap¬ 
pears  that  other  factors  are  vastly  more 
■niportant  than  rates. 

One  of  the  leading  authorities  in  the 
municipal  field,  J.  D.  Ross,  superin¬ 
tendent  of  City  Light,  Seattle,  has  gone 
to  some  length  in  recent  annual  reports 
to  prove  that  the  average  consumer 
budgets  his  light  bill  and  uses  about 

*  See  table  in  Electrical.  World,  Febru- 
29,  l;.36. 


as  much  as  he  feels  he  can  afford,  with 
the  result  that  as  rates  are  lowered  the 
consumption  increases,  but  the  bill  re¬ 
mains  practically  the  same.  His  inter¬ 
pretation  of  his  own  facts,  however,  is 
not  convincing,  nor  do  the  facts  of 
this  survey  seem  to  bear  him  out,  since 
average  annual  revenues  in  the  North¬ 
west,  including  his  own,  have  con¬ 
tinually  risen  over  a  period  of  years, 
and  in  many  cases  are  substantially 
higher  than  the  average. 

After  all,  the  average  consumer  does 
not  exist  except  as  a  statistic  in  an 
analysis  of  this  kind.  He  consists  of 
an  arithmetical  composite  of  all  the 
individual  consumers,  from  those  that 
grudgingly  pay  S12  to  S15  a  year,  on 
through  all  stages  of  annual  use  up  to 
those  householders  who  gladly  lay  out 
to  the  utility  company  from  S120  to 
•5150  annually  for  complete  home 
service  as  we  now  understand  this 
term,  with  the  full  knowledge  that 
this  charge  replaces  several  other 
charges  they  would  have  if  they  did 
not  use  electricity,  and  with  a  definite 
feeling  that  the  service  purchased  is 
worth  this  price. 

The  problem,  then,  in  continually 
raising  Mr.  Average  Statistic  is  to 
make  electrical  appliances  so  attrac¬ 
tive,  rates  so  economically  favorable 
with  respect  to  the  cost  of  competitive 
fuels,  and  sales  effort  and  promotion 


Fik.  6 — What  happened  on  Portland 
General  Electric  system  since  1910 


SO  convincing  that  each  customer  in 
the  lower  brackets  of  use  will  be  in¬ 
duced  to  desire  more  and  more  of  this 
service  that  accomplishes  so  many 
things  for  his  household  better  than 
they  can  be  accomplished  in  any  other 
way. 


Confidence 

I  want  to  voice  my  confidence  in  the  permanence  of  what  is  termed 
the  privately  owned  and  operated  electric  light  and  power  companies  of 
the  nation.  I  prefer  the  term  “commercially  owned  and  operated”  to 
use  of  the  word  “private,”  which  seems  to  connote  selfishness  and  special 
privilege.  My  belief  is  based  on  the  following  reasons: 

First,  the  industry  as  a  whole  is  sound  from  the  standpoint  of  ec»»- 
nomics,  engineering  and  finance. 

Second,  it  contains  a  large  number  of  extremely  able,  experienced 
and  forward-looking  executives,  technical  experts  and  workers  who  have 
implicit  faith  in  honest  commercial  ownership  and  management. 

Third,  when  the  foolishness,  waste,  deception  and  inevitable  failure 
of  government  power  projects  are  generally  demonstrated  and  known, 
this  knowledge  will  coincide  in  the  public  mind  with  intense  dislike  of 
public  borrowings,  high  taxes  and  the  political  control  and  operation  of 
any  and  all  kinds  of  industrial  and  business  operations. 

W.  H.  HODGE, 

Byllesby  Engineering  &  Management  Corporation. 
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lescence  will  far  surpass  deterioration  cities  we  have  many  types  and  kinds 
as  a  cause  for  replacement  of  units  of  distribution  systems  in  various 
during  the  next  few  years.  This  fact  states  of  repair.  A  large  number  of 
is  most  prominent  among  the  smaller  these  systems  were  constructed  be- 
municipal  steam  plants,  where  much  tween  1895  and  1905,  with  another 
of  the  equipment  is  more  than  fifteen  large  group  coming  about  1914,  and 
and  in  some  cases  more  than  twenty  still  another  during  or  immediately 
years  old.  The  municipalities  as  a  following  the  war.  In  the  case  of  the 
rule  have  shown  the  least  aggressive-  first  group  rebuilding  was  largely  car- 
ness  and  tend  to  be  slow  in  developing  ried  on  immediately  following  the 
and  modernizing  their  properties,  war;  in  the  two  other  groups  rebuild- 
Faulty  engineering,  or  in  some  cases  ing  was  either  completed  before  the 
none  at  all,  has  caused  much  waste  depression  or  during  its  early  years, 
and  inefficiency  in  electric  generation.  At  the  present  time,  however,  there  are 

still  a  number  of  towns  where  in¬ 
creased  service  demands  have  not 
required  reconstruction  before  deterio¬ 
ration  entered  the  picture.  The  lines 
in  these  towns  are  in  neglected  condi¬ 
tion  and  in  many  cases  endanger  the 
lives  and  property  of  the  citizens. 

In  one  town,  for  example,  having 
a  municipal  distribution  system,  the 
energy  loss  in  distribution  was  about 
53  per  cent  of  the  total  energy  pur¬ 
chased.  In  this  particular  town  the 
main  feeder  serving  the  town  on  its 
way  from  the  incoming  substation 
passes  through  six  trees  which  have 
grown  up  through  the  wires.  Upon 
inspection,  it  was  found  that  almost 


f  ■  IZo  municipally-owned  elec- 

I  trie  establishments  (in  Iowa) 
serve  about  13  per  cent  of  the 
total  urban  population  living  in  14 
per  cent  of  the  incorporated  towns  and 
cities.  Sixty  of  these  towns,  averag¬ 
ing  about  2,580  population,  generate 
and  distribute  energy,  and  68,  aver¬ 
aging  about  606  in  population,  pur¬ 
chase  energy  wholesale  from  the 
power  lines  and  resell  it  in  their  re¬ 
spective  communities. 

In  some  43  municipal  generating 
stations  visited  to  date  in  the  survey 
(made  by  the  Planning  Board)  less 
than  six  have  load  factors  of  more 
than  20  per  cent.  Many  of  the  plants 
are  very  poorly  designed  as  to  eco¬ 
nomically  sized  units  for  the  load  con¬ 
ditions  and  often  load  factors  were 
found  to  be  as  low  as  10  per  cent. 
Many  of  these  plants  were  promoted 
by  equipment  salesmen  or  engineered 
by  individuals  who  had  little  desire 
or  ability  to  design  an  economical 
energy-producing  establishment. 

At  the  present  time  it  can  be  said 
without  fear  of  contradiction  that 
Iowa  does  have  sufficient  generating 
capacity  for  several  years  to  come 
unless  an  abnormal  increase  in  con¬ 
sumption  takes  place.  In  most  well- 
maintained  and  balanced  plants  obso- 


And  national  coal  average 
less  than  i4  lb. 


•Excerpts  from  paper  presented 
Iowa  Engineering  Society. 
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every  tree  touched  two  of  the  wires, 
which  had  been  worn  bare  of  insula* 
tion.  One  of  the  trees  had  already 
started  to  die,  telephone  service  was 
impossible  during  damp  or  wet 
weather,  and  it  was  dangerous  for  any 
one  so  much  as  to  touch  any  of  the 
trees.  This  town  does  not  have  a  ca¬ 
pable  superintendent  or  engineer  nor 
does  it  have  sufficient  funds  for  the 
construction  of  a  new  line  to  be  re¬ 
routed  around  these  trees. 

One  flatiron  at  a  time 

Another  interesting  case  is  illus¬ 
trated  by  a  certain  city  that  purchases 
energy,  25  cycles,  from  a  22-kv.,  three- 
phase  transmission  line.  This  line 
supplies  a  substation  centrally  located 
where  the  voltage  is  stepped  down  to 
110/220  and  distributed  throughout 
the  town.  In  the  case  of  farm  lines 
supplied  from  the  system  step-up 
transformers  are  placed  on  the  distri¬ 
bution  lines  near  the  corporate  limits 
and  energy  is  then  carried  into  the 
rural  district  at  2.3  kv.  We  were  told 
in  the  town  that  when  a  housewife  has 
a  flatiron  in  use  on  a  line  no  one  else 
need  attempt  to  use  one. 

We  still  have  a  number  of  towns 
having  municipally-owned  establish¬ 
ments  generating  and  distributing 
direct  current.  This  fact  greatly  re- 


Here  and  there  municipal  electric 
undertakings  can  be  cited  as 
modern  in  system  and  equipment, 
well  engineered  and  economically 
operated.  On  the  other  hand, 
much  obsolete  equipment,  poor 
engineering  and  lax  operation  are 
extensively  found  when  official 
search  is  made.  Pungent  criticism 
of  public  enterprise  is  contained 
in  these  remarks  of  Mr.  Rogers, 
excerpted  from  his  paper  on  the 
work  and  findings  of  his  division. 


tards  the  use  of  electricity  and  its 
availability  for  home  or  industrial 
uses. 

During  our  survey  we  have  been 
particularly  interested  in  securing  all 
data  possible  pertaining  to  the  service 
lines  of  electric  properties.  From  the 
104  municipal  establishments  studied 
we  have  found  the  average  ages  of 
equipment  upon  rebuilding  or  replace¬ 
ment  to  be  as  shown  in  the  following 
table: 


Average  Age 
No.  in  Years  at 
of  Rebuilding  or 
Cases  Retirement 


Distribution  system  .... 

43 

16.2 

Transmission  lines . 

17 

16.5 

Transmission  substation  . 

6 

16.8 

Murray  Corliss  steam  en¬ 
gines  . 

31 

12.7 

Ideal  steam  engines . 

5 

16.4 

Steam  turbines . 

7 

10.8 

Producer  gas  engines  . . . 

7 

7.8 

A.c.  generators . 

13 

11.1 

D.c.  generators . 

22 

17.7 

Low-pressure  fire  tube 
boilers . 

47 

16.1 

Competent  engineering  is  lacking 

Many  of  the  municipal  electric 
plants  and  systems,  along  with  many 
small  telephone  groups,  need  the  serv¬ 
ices  of  competent  engineers  to  develop 
and  operate  their  properties.  In  most 
plants  their  accounting  methods  were 
found  missing  or  inadequate  and  do 
not  disclose  sufficient  data  to  warrant 
making  any  conclusions  as  to  the  effi¬ 
ciency  of  operation  and  the  resulting 
costs  of  service.  A  few  of  the  larger 
establishments  have  taken  some  very 
definite  and  constructive  steps  during 
the  past  year  to  better  their  engineer¬ 
ing  and  accounting  practices.  In  only 
a  few  systems  has  depreciation  ever 
been  considered  as  a  cost  of  service, 
and  as  a  result  some  of  the  properties 
today  are  not  able  under  existing 
financial  conditions  to  rebuild  or 
maintain  their  properties. 


Griffith  on  T.V.A.  Decision 


•  .  .  The  decision  of  the  Supreme 
Court  places  the  stamp  of  judicial 
approval  upon  a  transmission  sys¬ 
tem  similar  to  that  proposed  by  the 
U.  S.  Army  engineers  for  B.onne- 
ville.  The  army  engineers  advised 
the  building  of  transmission  lines 
by  the  federal  government  to  such 
points  as,  in  the  opinion  of  the 
engineers,  reasonable  load  could  be 
secured.  ...  If  the  federal  agen¬ 
cies  fairly  and  equitably  consider 
the  legitimate  interest  of  those  now 
engaged  in  electric  service,  it  is  quite 
conceivable  that  the  development 
and  distribution  of  Bonneville 
Pow('r  may  be  a  great  and  lasting 
heneTit  to  the  public  and  not  seri¬ 
ously  affect  the  financial  standing 
of  tlie  utilities  operating  in  the 
territory  tributary  to  Bonneville 
‘  •  •  The  two  principal  elements  of 


cost  in  hydro-electric  generation 
and  transmission  are  taxes  and  in¬ 
terest.  The  government  will  pay 


no  taxes  and  be  subjected  to  a  very 
light  interest  charge,  partly  due  to 
allocation  of  investment  to  other 
purposes  than  power,  and  partly  to 
the  very  low  rate  of  interest  paid 
on  tax-exempt  federal  securities. 
The  advantage  government  owner¬ 
ship  can  provide  for  itself  and  deny 
the  privately  owned  competitor  may 
easily  create  a  condition  with  which 
the  privately  owned  utility  cannot 
successfully  compete.  But  if  the 
low  interest  burden  and  tax  exemp¬ 
tion  are  used  to  reduce  the  cost  of 
Bonneville  power  sold  by  the  gov¬ 
ernment  for  resale,  such  lower  gen¬ 
eration  cost  could  lawfully  and 
fairly  be  passed  on  to  the  ultimate 
consumer  in  the  form  of  reduced 
rates. 

FRANKLIN  T.  GRIFFITH, 

President 

Portland  Electric  Power  Co. 
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Anniversary  Celebration — 

A  Challenge 

This  month  dramatized  the  struggle  of  a  man 
with  an  idea  that  challenged  the  status  quo.  Against 
all  odds,  young  William  Stanley  went  ahead  with  his 
alternating-current  system  until  he  lighted  Great  Bar¬ 
rington  on  March  20,  1886.  Then  the  business  genius 
of  George  Westinghouse  seized  the  new  system  and 
made  it  a  commercial  success.  It  is  fitting  that  the 
American  Institute  of  Electrical  Engineers  should  cele¬ 
brate  this  anniversary  by  holding  meetings  in  all  sec¬ 
tions  of  the  country. 

There  are  two  reasons.  One  is  to  pay  tribute  to 
the  pioneers  who  visualized  and  made  sui^cessful  the 
alternating-current  system.  The  other  is  to  bring  to 
attention  the  need  for  pioneers  of  the  same  type  to  meet 
present  conditions.  Now,  as  in  the  past,  a  new  creative 
idea  has  difficulty  in  finding  acceptance.  New  things 
that  dislocate  going  things  are  disturbing.  They  are 
fought  hy  the  orthodox  in  science,  engineering  and  busi¬ 
ness.  They  were  fought  in  the  days  of  Stanley.  And 
yet  they  won  out.  They  were  fought  in  the  days  of 
Edison.  And  yet  they  won  out.  They  will  be  fought 
today,  and  they  must  win  out  if  the  industry  is  to  go 
forward. 

Our  inventive  pioneers  had  no  easy  success.  They 
were  dealing  with  a  new  art.  Their  approach  was  em¬ 
pirical.  There  was  no  commercial  recognition  for  the 
host  of  new  ideas  and  inventions  suggested  by  electrical 
inventors.  There  was  a  battle  waged  from  start  to 
finish  that  called  for  persistence,  ability  and  dogged 
determination.  Contrast  those  days  wu'th  these.  The 
art  and  science  are  well  known.  The  industry  is  enor¬ 
mous  and  bears  with  heavy  pressure  upon  attempts  to 
change  it.  The  colleges  turn  out  well-taught  and  well- 
trained  men.  The  world  hungers  for  electrical  contri¬ 
butions.  The  world  needs  new  wealth  and  more 
employment. 


Why  cannot  more  of  our  young  engineers  and 
scientists  become  creative,  as  were  Stanley  and  Edison. 
Why  can’t  more  of  our  industrialists  assume  the  attitude 
of  George  Westinghouse  toward  new  things  that  point 
to  commercial  success?  These  are  the  thoughts  that 
come  to  mind  when  one  reads  about  the  old  days  and 
the  pioneers  who  beat  out  new  paths  for  themselves. 
This  celebration  is  more  than  a  tribute;  it  is  a  challenge. 

• 

Odious  Rate  Comparisons 

Even  when  government  reports  are  confined  exclu¬ 
sively  to  cold  facts  they  can  be  distinctly  unfair  in 
their  mere  implication.  But  when  they  select  certain 
contrasting  data  for  emphasis  they  can  become  still 
more  partisan  through  omission  to  mention  extenuating 
circumstances.  Thus,  when  “Rate  Levies  No.  3” 
(average  typical  residence  bills)  of  the  F.P.C.  rate  sur¬ 
vey  turns  to  amazement  that  rates  should  be  compara¬ 
tively  high  where  customer  density  is  also  high  and 
where  water  power  is  moderately  available,  one  would 
gather  that  the  government  investigators  are  still  en¬ 
amoured  of  the  idea  that  hydro  energy  is  invariably 
cheaper  than  the  fuel  kind  and  the  rates  should  further¬ 
more  be  somehow  inversely  proportional  to  the  1.32 
power  of  the  number  of  miles  per  gallon. 

Sure,  there  is  a  spread  of  rates  for  identical  quan¬ 
tities  in  other  states  and  from  state  to  state.  There 
always  will  be,  because  in  addition  to  the  few  factors 
acknowledged  by  the  report  there  are  as  many  more 
which  reflect  local  characteristics.  They  are  not  so  dif¬ 
ferent  from  those  which  result  in  just  as  much  spread 
in  local  tax  rates.  Terrain,  climate,  earth  obstructions, 
zeal  for  refinement,  attitude  on  highwavs,  schools,  police 
and  a  dozen  other  things  cause  these  town-to-town  dif¬ 
ferences,  and  the  same  flavor  affects  the  costs  of  build¬ 
ing  a  utility  system  and  running  the  business  on  a  fair 
margin  of  return  on  investment.  This  report  contributes 
practically  nothing  except  an  index  that  some  offices 
are  bulging  with  bales  of  statistics  and  the  shufflers 
have  to  justify  their  existence. 

The  Dealer  Now  Builds 
Half  the  Range  Load 

An  old  theory  on  power  company  selling  is  break- 
L  ing  down.  It  has  long  been  believed  that  the  dealers 
could  not  sell  an  electrical  appliance  until  it  was  well 
established  in  popular  demand,  that  during  the  pioneer¬ 
ing  period  only  the  power  company  could  merchandise 
successfully.  But  the  dealer  is  changing — as  witness 
range  sales  last  year. 

In  1931,  when  the  total  sales  of  ranges  were 
115,000,  according  to  the  recent  E.E.I.  survey,  the 
power  companies  sold  101,620,  which  was  88.4  per 
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cent.  That  means  that  the  dealers  only  sold  11.0  per 
cent,  or  13,380  ranges.  Last  year,  however,  with  all 
the  pressure  of  power  company  selling  that  has  devel¬ 
oped  of  late  behind  electric  cooking,  the  total  sales  were 
215,000  ranges,  of  which  the  utilities  sold  116,560,  or 
54.2  per  cent.  This  means  that  the  dealers  throughout 
the  country  sold  98,440  ranges,  or  45.8  per  cent.  So 
in  four  years  time,  while  the  total  sales  of  electric 
ranges  has  grown  by  46  per  cent,  the  dealers  have  in¬ 
creased  their  volume  nearly  400  per  cent.  Or,  in  other 
words,  the  dealer’s  interest  in  ranges  and  his  ability  to 
sell  them  has  far  outsped  the  interest  of  the  consumer 
and  his  willingness  to  buy  them.  He  has  pulled  up 
almost  even  with  the  utility  in  volume. 

The  dealer  is  changing.  Lower  rates  and  greater 
promotional  activity  by  the  power  companies  are  grad¬ 
ually  building  up  a  faster  flowing  public  demand  and 
the  trade  is  responding  to  it.  In  the  Electrical  World 
survey  of  1935  appliance  sales,  published  on  March  14, 
water-heater  sales  by  dealers  were  shown  to  have  in¬ 
creased  by  84  per  cent,  almost  the  same  growth  shown 
by  the  utilities  in  these  same  cities.  And  if  dealers  can 
sell  electric  water  heaters,  they  can  sell  any  equipment 
that  the  householder  needs  in  his  home. 

It  all  indicates  that  the  power  companies  are  be¬ 
ginning  to  understand  the  importance  of  developing 
these  other  builders  of  load.  The  days  when  the  dealers 
were  watched  jealously,  as  competitors,  are  passing. 
More  and  more  utilities  are  promoting  dealer  sales  by 
advertising  the  convenience  of  the  neighborhood  store. 
It  is  working —  so  much  that  present  load  averages  and 
major  appliance  saturations  are  about  the  same  in  com¬ 
munities  where  the  utility  does  not  merchandise  as  in 
the  other  cities  where  it  does. 

There  is  this  difference,  however.  It  is  on  those 
systems  where  the  power  company  has  established  co¬ 
operative  policies  that  stimulate  and  support  the  dealer, 
backed  by  an  active  intelligent  force  of  their  own  appli¬ 
ance  salesmen  and  home  service  women,  that  the  largest 
yearly  advances  in  average  annual  domestic  consump¬ 
tion  are  being  made. 

How  to  Put  Men  to  Work 

ttTK  ENCOURAGED,  instead  of  destroyed,  the  public 
i  utilities  can,  with  the  help  of  other  branches  of  the 
industry,  create  now  a  business  of  $16,500,000,000, 
employ  1,000,000  men  and  add  $1,000,000,000  a  year 
to  payrolls.  These  estimates  for  a  two-year  recovery 
program  have  been  visualized  by  the  industry  since  last 
January  and  are  outlined  in  this  issue.  Today  this  pro¬ 
gram  cannot  be  carried  out”  (Electrical  World, 
March  30,  1935) . 

.\nd  today  the  program  cannot  be  started  any  more 
than  it  could  last  March.  The  man  w'ho  prevents  it  is 
the  same  who  in  a  message  to  the  Congress,  March  18. 
1935,  says: 


I  propose,  therefore,  that  we  ask  private  business  to  extend 
its  operations  so  as  to  absorb  an  increasing  number  of  the 
unemployed. 

It  is  the  task  of  industry  to  make  further  efforts  toward 
increased  output  and  employment,  and  I  urge  industry  to  accept 
this  responsibility. 

I  present  this  problem  and  this  opportunity  definitely  to  the 
managers  of  private  business,  and  I  offer  in  aid  of  its  solution 
the  co-operation  of  all  the  appropriate  departments  and  agencies 
of  the  federal  government. 

Mr.  Roosevelt  does  not  need  to  offer  the  aid  of 
federal  agencies  to  the  private  utilities.  What  he  should 
do  is  to  call  them  off. 

Profits  for  the 
Next  Ten  Years 

USINESS  success  depends  upon  making  profits 
continuously.  This  is  the  major  task  of  utility 
and  manufacturing  executives  in  the  electrical  industry. 
It  is  not  easy  under  the  new  conditions.  Raw  materials 
and  prices  are  at  high  levels  and  purchasing  power  is 
at  a  relatively  low  level.  Yet  purchasing  power  can 
be  increased  only  by  lowering  prices  and  increasing 
income.  This,  as  pointed  out  by  Alfred  P.  Sloan  re¬ 
cently,  requires  “that  we  assure  the  consumer,  in  the 
form  of  the  lowest  economic  price,  the  benefit  of  the 
highest  standard  of  efficiency  in  management^ — this  to 
be  superimposed  on  the  foundation  of  the  most  ad¬ 
vanced  technological  development.”  That,  in  a  nut¬ 
shell,  is  the  ticket  for  management. 

Chief  executives  today  must  do  their  own  thinking. 
They  cannot  be  swivel-chair  occupants  who  expect 
profit  results  by  giving  orders  to  subordinates.  Times 
have  changed  and  will  continue  in  a  state  of  flux.  To 
succeed,  the  executive  must  know  his  business  and  his 
markets  and  must  act  to  meet  the  changed  economv. 
He  must  make  and  control  his  own  budgets  and  live  out 
in  the  field  a  great  part  of  the  time.  Every  machine, 
every  process,  every  practice  and  every  employee  needs 
to  be  placed  under  his  executive  microscope  for  inten¬ 
sive  analysis  to  see  that  they  meet  the  specification  for 
success  in  business.  Business  chiefs  must  know  con¬ 
sumer  markets,  what  consumers  are  thinking  about  and 
the  best  ways  and  means  to  stimulate  them  into  pur¬ 
chasing  electrical  products  and  services.  It  is  true  that 
electrical  markets  are  enormous,  but  they  must  now  be 
sold  and  sold  at  a  profit. 

Some  electrical  executives  appreciate  the  situation 
and  are  hustling,  some  are  looking  on,  some  are  “beef¬ 
ing”  about  hard  times.  Success  will  come  only  to  those 
who  think  and  act  for  their  own  salvation  by  devoting 
almost  supermanagerial  talents  to  their  own  business. 
What  every  electrical  enterprise  now  needs  is  what 
every  other  business  concern  needs,  as  pointed  out  re¬ 
cently  by  F.  W.  Shibley  in  “The  Plan” — “an  intelligent 
business  man  at  their  head  with  a  level  head  on  his 
shoulders.” 
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Pity  the  Poor  Lobbyist 


WHEN  is  a  lobby  “insidious,”  or  “pernicious,”  or 
“venal,”  or  “corrupt”?  Isn’t  the  answer:  “When 
it  is  able  to  control  or  at  least  affect  legislation?” 

When  can  any  lobby,  no  matter  what  the  adjective 
used  in  describing  it,  merit  such  an  adjective,  or  such 
public  contempt  as  is  so  often  heaped  on  it? 

Isn’t  the  answer:  “When  senators  and  representatives 
succumb  to  its  wiles?” 

With  these  premises,  how  can  one  escape  this  conclu¬ 
sion  :  “When  any  lobby  merits  public  attack,  it  is  because 
senators  and  representatives  are  ‘insidiously,’  ‘perni¬ 
ciously,’  ‘venally’  or  ‘corruptly,’  or  all  of  them,  yielding 
to  lobbyists?” 

Whereupon  any  attack  on  a  lobby  becomes  actually  an 
indictment  of  individual  senators  and  representatives. 

Yet,  despite  this  obvious  fact,  it  is  so  seldom  that  any 
senator  or  representative  is  “smeared”  in  a  lobby  inves¬ 
tigation  that  it  reminds  one,  when  it  does  occur,  of  the 
newspaper  axiom  that  when  a  man  bites  a  dog  it’s  news. 

For  example,  the  tremendous  publicity  given  the  six 
members  of  the  House  of  Representatives  who  shared  a 
suburban  residence  with  a  lobbyist  last  summer — ^to 
“escape  the  heat.”  “Heat,”  of  course,  as  measured  by 
Washington  thermometers,  not  “heat”  in  the  modern  ver¬ 
nacular.  There  was  a  delayed  fuse  on  that. 

Let’s  look  at  a  few  facts  about  lobbying.  Simply 
stated,  lobbying  has  come  to  mean  any  effort  whatever, 
no  matter  where  applied,  to  induce  the  government  to 
do  something  which  those  exerting  the  pressure  desire,  or 
to  stop  the  government  from  doing  something  that,  if 
done,  would  injure  those  exerting  the  pressure. 

So  stated,  it  comes  directly  within  the  purview  of  the 
“right  of  petition”  guaranteed  by  the  Constitution,  the 
sort  of  thing  that  men  have  been  willing  to  fight  for  all 
through  the  ages.  It  is  an  essential  privilege  of  the  gov¬ 
erned — a  partial  protection  of  “subjects”  or  “citizens” 
against  their  rulers. 

Rulers  never  did  like  it.  They  don’t  like  it  now. 
And  fundamentally,  if  you  examine  carefully  enough 
into  all  the  motives  surrounding  any  attack  on  “lobbies,” 
you  will  find  down  underneath  all  the  oratory  and  ad¬ 
jectives  that  it  is  this  age-old  objection  of  rulers  to  hav¬ 
ing  their  subjects  attempt  to  modify  or  stop  what  the 
rulers  want  to  do  that  causes  the  drive  to  “purge  the 
temple”  or  “drive  out  the  money  changers,”  or  whatever 
hypocritical  assumption  of  virtue  the  rulers  may  assume. 

It  is  all  just  as  true  today  as  when  the  barons  forced 
King  John  to  sign  the  charter,  granting,  among  other 
things,  the  “right  to  petition.” 

The  only  change  seems  to  l)e  that  there  is  a  great  deal 
more  hypocrisy  and  demagoguery  today  than  in  those 
times.  The  probable  answer  being  that  oratory  didn’t 
count  for  much  then,  compared  to  this  day  of  radio  and 
telegraph  news. 

One  might  say:  “But  I  don’t  object  in  the  least  to  the 
right  of  petition.  It  is  ‘lobbying’  that  I  object  to.” 

The  answ'er  is  that  “lobby”  is  a  grand  word  for  dirt¬ 
throwing  purposes.  Actually,  everything  involved  in  the 


“right  of  petition”  is  included  in  lobbying,  as  the  word 
is  now  used. 

Which  brings  us  right  up  against  the  question:  “Why 
does  the  word  ‘lobby’  carry  such  an  implication  of  guilt 
and  wrongdoing,  per  se?” 

Because  it  conveys  the  idea  of  a  crooked  representa¬ 
tive  of  some  special  interest  trying  to  profit  by  some 
special  concession  from  the  government,  and  paying 
money  to  the  legislators  who  vote  for  this  concession.  In 
short,  the  average  citizen  thinks  of  bribery  when  he  hears 
the  word  lobby. 

Actually,  of  course,  the  professional  lobbyist  who  pays 
money  to  legislators  is  so  rare  that  the  problem  merits 
no  consideration  at  all.  In  the  first  place,  the  thing  is 
naturally  done  in  profound  secrecy.  No  case  has  been 
proved  for  a  generation.  The  number  of  cases  where 
even  a  trace  of  suspicion  attached  have  been  so  few  in 
the  last  quarter  of  a  century  as  to  be  negligible. 

Nothing  to  compare,  for  instance,  with  the  number  of 
votes  changed  on  important  measures  in  return  for 
promises  of  jobs  for  constituents — promises  frequently 
made  by  the  President,  or  the  Postmaster-General,  or 
some  other  cabinet  officer  working  for  the  President  in 
the  interest  of  legislation  to  which  the  senators  or  repre¬ 
sentatives  brought  in  line  by  this  type  of  “bribery”  were 
opposed. 

It  is  still  a  matter  of  bitterness  in  Omaha  and  satisfac¬ 
tion  in  Kansas  City,  for  example,  that  Senator  James  A. 
Reed  permitted  the  original  federal  reserve  act  to  go 
through  with  some  features  of  which  he  did  not  approve, 
and  as  a  result  President  Wilson  designated  Kansas  City, 
instead  of  Omaha,  as  the  reserve  bank  city  of  that  dis¬ 
trict — making  Missouri  the  only  state  of  the  union  which 
has  two  federal  reserve  banks! 

This  is  not  to  say  that  no  lobbyist  in  Washington  has 
been  successful  in  the  last  quarter  of  a  century.  On  the 
contrary,  many  have  been  astonishingly  adroit  in  mold¬ 
ing  legislation.  They  divide  into  two  classes — those  who 
move  with  organizations  behind  them,  with  brass  bands 
and  banners — and  whose  method  of  operation  is  to  intim¬ 
idate  the  legislators.  Second,  what  might  be  called  the 
undercover  boys. 

This  class  includes  the  Anti-Saloon  League,  most  pow¬ 
erful  of  all  until  its  power  wilted  so  rapidly  in  1930. 
But  there  is  little  doubt  that  public  sentiment  was  Ix'hind 
it  strongly  during  its  heyday.  Next  in  power  is  probably 
the  American  Legion,  the  operations  of  which  have  been 
an  open  book,  familiar  to  every  one.  And,  third,  is 
organized  labor. 

Wayne  B.  Wheeler,  of  the  Anti-Saloon  League,  was 
probably  the  premier  lobbyist  of  all  time.  Colonel 
Taylor,  of  the  American  Legion,  makes  a  sizable  bid  for 
second  place. 

But  let’s  consider  a  man  more  in  keeping  with  the 
traditional  meaning  of  the  word  “lobbyist.”  Let’s  take 
Col.  John  Carroll.  Not  that  any  one  ever  accused  Colonel 
Carroll  of  bribery,  or  even  suspected  it.  But  what  a 
lobbyist  he  was! 
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CARTER  FIELR 


This  noted  Jonrnallst  gives  his  personal  eomments 
and  interpretations  on  enrrent  happenings  affecting 
the  eleetrieal  industry.  His  haekgronnd  and  his  loca¬ 
tion  at  Washington  make  his  thoughts  Informative  and 
interesting  even  though  all  may  not  agree  with  him. 


Along  with  many  others  under  suspicion.  Colonel  Car- 
roll  was  summoned  before  the  lobby  committee  of  the 
Senate  in  1930.  He  blandly  admitted  liberal  salaries 
from  railroads,  special  interests  of  various  sorts,  and 
foreign  governments.  Extraordinarily  shrewd.  Colonel 
Carroll  let  the  committee  impress  on  the  public,  through 
his  testimony,  that  the  interests  which  were  paying  Col¬ 
onel  Carroll  a  total  of  nearly  $100,000  a  year  were  prac¬ 
tically  wasting  their  money! 

He  wound  up  by  telling  them  the  story  of  his  guiding 
Queen  Marie  of  Roumania  across  the  country.  It  was  a 
delightfully  humorous  recital,  well  worth  reading  to  this 
day  in  the  printed  record  of  those  hearings.  As  he  was 
leaving  the  stand.  Senator  Robinson  of  Indiana  fired  a 
parting  shot: 

“Do  you  realize.  Colonel  Carroll,”  he  shouted,  “that 
the  retainers  you  have  told  this  committee  about  add  up 
to  more  than  $70,000  a  year  ?” 

“\^Tiy,  Senator,”  said  Carroll  blandly,  “it  must  be 
more  than  that.  I  must  have  forgotten  something.  But 
I'll  be  glad  to  send  you  a  copy  of  my  income  tax  return. 
That  has  all  of  them  on  it.” 

Which  rather  punctured  Robinson’s  objective. 

Actually  no  interest  which  paid  Colonel  Carroll  a 
huge  salary  for  a  fraction  of  his  time  ever  complained 
at  what  he  accomplished  for  them.  He  was  enormously 
effective  in  behalf  of  his  clients.  Time  and  again  he  was 
able  to  prevent  this  or  that  thing  being  done  to  them  by 
the  governmental  agencies,  or  by  legislation. 

No  ONE  knows  all  the  truth  about  it,  naturally,  but 
many  know  some,  and  it  just  happens  that  judging  all 
by  those  which  at  one  time  or  another — not  before  lobby 
investigations — leaked  out,  there  were  very  few  things 
that  Colonel  Carroll  accomplished  which  ought  not  to 
have  been  accomplished. 

True,  the  means  by  which  he  ingratiated  himself  with 
the  powers  that  be  in  various  departments,  as  well  as  on 
Capitol  Hill,  might  not  be  pretty  reading.  For  example, 
through  his  embassy  connections,  he  always  had  a  plen¬ 
tiful  supply  of  good  liquor  all  through  prohibition.  No 
friend  of  his  ever  need  go  dry.  He  was  a  lavish  enter¬ 
tainer.  His  private  car  on  the  railroads  was  at  any 
friend’s  disposal  from  time  to  time. 

fii/7 — this  was  just  the  entering  wedge.  This  created  a 
hearing  for  him  when  he  had  a  case  to  present.  A  hear¬ 
ing  which  it  is  regrettably  difficult  for  the  ordinary  pro- 
testant  to  get  when  he  comes  to  Washington  all  fired  up 
^ith  a  grievance,  with  no  knowledge  of  how  the  Wash¬ 
ington  wheels  go  round,  and  consequently  blunders 
around  wasting  the  time  of  those  who  listen  to  him. 

^hich  brings  up  the  question:  “Ought  not  Congress, 
and  government  officials  generally,  to  be  able  to  talk 


with  well-informed  representatives  of  industry — of  the 
“special  interests,”  if  you  please,  so  that  governmental 
acts  will  at  least  be  taken  after  information  is  at  hand 
as  to  what  the  probable  effects  will  be?” 

And — “ought  not  every  important  industry  to  be  per¬ 
mitted  to  have  some  one  who  would  be  in  close  touch 
with  the  governmental  bureaus  and  with  the  national 
legislators,  so  that  they  could  adequately  present  any 
arguments  which  might  occur  to  them  as  to  why  this  or 
that  proposal  should  not  be  carried  out — or  why  some 
change  in  existing  practices  should  be  made?” 

Of  ALL  special  interests  in  recent  years,  probably  the 
electrical  has  been  most  under  governmental  fire,  both  by 
governmental  actions  and  on  the  charge  of  “lobbying” 
against  these  actions.  Probably  few  industries  have  been 
so  stupid  in  their  “lobbying.”  Even  when  they  hit  upon 
a  good  idea — the  letter  and  telegraphing  campaign  from 
stockholders  to  the  senators  and  representatives  from  the 
localities  of  those  stockholders,  they  spoiled  much  of  the 
effect  because  a  few  stupid  workers  sent  fake  telegrams. 

It  was  not  the  flood  of  telegrams  and  letters  w-hich  was 
effective.  On  the  contrary,  it  was  the  flood  which  aroused 
suspicion.  What  was  effective  were  such  telegrams  and 
letters  as  were  from  bona  fide  protests  of  stockholders 
voting  in  the  states  and  districts  of  the  congressmen  re¬ 
ceiving  them.  Esjjecially  people  the  legislators  knew 
personally. 

In  short,  a  Colonel  Carroll  would  have  handled  that 
mass  protest  with  about  one-fifth  of  the  mass  and  about 
five  times  the  effect.  And  none  of  the  unpleasant  after- 
math. 

Now  here  is  something  really  worth  thinking  about. 
It  has  been  25  years  at  least,  back  in  the  famous  Mulhall 
investigation,  since  any  real  lobbyist  was  much  embar¬ 
rassed  by  any  congressional  investigation!  Why?  Be¬ 
cause  it  is  not  the  Colonel  Carroll  type  of  “lobbyist” 
that  our  legislators  object  to — it  is  the  men  who  keep 
after  them  to  take  stands  which  just  might  embarrass 
them  with  their  constituents! 

The  simple  truth  about  the  bitterness  against  the  utility 
“death  sentence”  letter  and  telegram  campaign  is  that 
members  who  figured  they  had  to  go  along  with  the 
President  resented  the  attention  of  their  constituents  who 
happened  to  be  utility  stockholders  being  focussed  on  a 
vote  which  might  alienate  the  ballots  of  those  stock¬ 
holders  next  time  they  came  up  for  election! 
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Xews  of  the  Week 


Utility  services  in  Pittsburgh  about  back  to  normal  after  record  flood  . .  .  New  England 
companies  make  rapid  strides  after  second  big  inundation  in  short  space  of  ten  days  , . . 
Quick  holding  company  law  decision  asked  of  high  court .  .  .  Cooke  derides  big  dams 


Record-Breaking  Floods  Put 
Heavy  Burdens  on  Utilities 

New  England  operations  hardest  hit  hy  two  sueeessive  surges  of  high 
water  —  Virtually  complete  service  restored  in  Pittsburgh  within  five 
days  despite  severity  of  damage  in  46  ft.  flood. 


Floods  which  neared,  and  in  many  in¬ 
stances  surpassed,  all  recorded  high- 
water  marks  paralyzed  the  populous 
and  highly  industrialized  New  England 
and  Pittsburgh  regions  over  the  last  two 
weeks  and  placed  a  heroic  burden  on 
public  utility  operating  men.  Literally 
liundreds  of  communities  learned  for  the 
first  time  their  dependence  upon  electric 
service  and  efforts  little  short  of  prodi¬ 
gious  were  necessary  to  restore  damaged 
equipment  and  get  the  lights  back  on  in 
a  minimum  of  time. 


The  extent  of  the  havoc  is  indicated 
by  incomplete  tabulations  which  place 
the  dead  between  150  and  200,  property 
damage  at  upward  of  half  a  billion  dol¬ 
lars,  and  the  homeless  not  far  below 
500,000.  The  suddenness  with  which  the 
floods  came,  due  to  quick  thaws  and  tor¬ 
rential  rains,  found  the  first  communi¬ 
ties  stricken  unprepared,  although  the 
lower  Ohio  Valley  was  able  pretty  well 
to  anticipate  peak  levels  and  ward  off 
disaster. 

Damage  was  the  heaviest  and  the 


EIGHT  FEET  OF  WATER  AT  WOONSOCKET 


Twice  within  eight  days  this  area  in  Rhode  Island  was  flooded.  The  first 
time  this  substation  was  kept  in  service  until  the  water  rose  above  3  ft.  and 
put  nearby  mills,  its  customers,  out  of  service.  It  had  just  been  cleaned  up 
when  it  all  happened  over  again  and,  as  this  is  written,  the  job  of  cleaning 
up  has  just  been  done  once  more. 


burden  on  the  power  companies  the 
greatest  in  New  England.  There  the 
difficulty  was  not  alone  the  sudden  rise 
of  the  water;  power  companies  had  just 
struggled  out  from  under  one  deluge 
when  the  second  one  descended. 

Just  what  operating  forces  had  to  con¬ 
tend  with  is  vividly  told  by  one  of  the 
men  in  Rhode  Island  who  did  it: 

‘This  substation  (one  of  his  com¬ 
pany’s  units)  was  kept  in  service  by- 
shunting  out  the  13-kv.  oil  switch  until 
the  water  rose  3  ft.;  then  the  three  mills 
utilizing  the  power  were  flooded  out  and 
we  had  to  shut  down.  This  condition 
occurred  twice  inside  of  eight  days  and 
the  first  flood  had  just  subsided  and 
everything  was  just  about  cleaned  up 
when  the  second  flood  arrived ;  today 
the  water  is  down  and  we  are  cleaning 
up  again.” 

Describing  another  phase  of  the  work, 
where  erosion  threatened  seriously,  he 
said:  “By  every  one  pitching  in  we 
managed  to  place  4,000  sandbags  along 
this  bank  and  saved  the  day.  Our  great¬ 
est  anxiety  at  this  location  was  the  three 
13-kv.  cables  which  supply  a  high  per¬ 
centage  of  our  industrial  power.  The 
water  at  this  point  rose  about  10  ft. 
over  normal  level  for  this  season.” 

“Near  doesn’t  count” 

Of  conditions  at  another  station  he 
declared:  “Here  the  water  was  8  ft. 
above  normal  and  was  within  2  in.  of 
flooding  the  operating  control  chambers 
on  the  incoming  66,000-  and  the  out¬ 
going  13-  and  22-kv.  lines.  However,  near 
ones  don’t  count  and  no  service  interrup¬ 
tions  occurred.  Inside  the  station  pumps 
were  in  operation,  discharging  1,000  gal. 
per  minute,  which  kept  the  water  below 
the  station  service  transformer  bank.  Of 
course,  the  boiler  room  was  flooded.  The 
only  other  thing  in  the  basement  to  worry 
about  was  the  station  neutral  resistor, 
but  this  was  surrounded  by  a  brick 
compartment  and  kept  watertight. 

“We  are  very  fortunate  in  not  losing 
any  power  banks  or  poles.  In  the  resi¬ 
dential  district  more  than  200  meters 
were  submerged,  changed  out  when  the 
water  left;  then  we  lost  these  again  in 
the  second  flood,  and  today  we  changed 
out  the  200  for  the  second  time.” 

Despite  all  the  difficulties  encountered. 
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Torrents  that  inundated  IVew  England  plunged  many  communities  into  darkness  twice  within 
ten  days.  The  Androscoggin  River  (above)  is  shown  as  it  goes  on  a  rampage  at  Brunswick,  Me., 
and  the  (.onnecticut  River  (below)  spreads  into  a  lake  at  Hampden.  (International  News  Photos.) 
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service  in  New  England  was  getting  rap¬ 
idly  up  to  normal  as  the  week  drew  to  a 
close.  This,  engineers  were  agreed,  em¬ 
phasized  the  high  standards  of  construc¬ 
tion  long  associated  with  the  power  in¬ 
dustry  which  have  minimized  the  dan¬ 
gers  of  a  great  inundation  crippling 
service  for  more  than  a  comparatively 
few  days. 

At  Hartford  the  Connecticut  River  rose 
last  week  to  a  height  of  37.25  ft.,  about 
21  ft.  above  the  regularly  specified  flood 
stage.  The  Dutch  Point  and  South  Mea¬ 
dow  steam  plants  of  the  Hartford  com¬ 
pany  were  flooded  and  transmission  lines 
impaired.  Power  was  off  in  the  city  for 
approximately  48  hours,  but,  with  the 
co-operation  of  Connecticut  Light  & 
Power,  Western  Massachusetts  and  other 
companies,  interconnection  was  utilized. 
On  Tuesday  about  15,000  kw.  was  being 
delivered  over  various  lines  and  by  emer¬ 
gency  substations  built  in  short  order  at 
Bloomfield,  Wethersfield  and  Windsor. 

The  now  famous  tie  line  between  Con¬ 
necticut  and  Massachusetts,  cut  last  sum¬ 
mer  at  the  state  boundary  when  the  hold¬ 
ing  company  act  became  law,  was  recon¬ 
nected  as  an  emergency  measure  and  ar¬ 
rangements  were  made  to  utilize  energy 
from  the  Rainbow  hydro  plant  of  the 
Stanley  Works  for  Hartford  territorial 
service.  A  large  portion  of  Hartford’s 
residential  service  was  re-established  dur¬ 
ing  the  week  end. 

By  mid-week  the  roadway  into  the 
South  Meadow  plant  was  again  passable 
and  it  was  learned  that  none  of  the  turbo 
units  or  boilers  was  flooded,  immersion 
being  confined  mainly  to  auxiliary  equip¬ 
ment,  oil-circuit  breaker  and  transformer 
units,  especially  in  the  outdoor  switch 
yard.  All  fuel  oil  tanks  were  saved  and 
some  auxiliary  motors  were  removed  to 
safe  levels  before  flooding. 

Contrary  to  press  reports,  all  dams  on 
the  New  England  Power  Association  sys¬ 
tem  withstood  the  flood  with  a  minor  ex¬ 
ception  at  Winchendon,  Mass.,  built  by 
another  regime.  Chairman  Frank  D. 
Comer  ford  stated  on  Tuesday  that  both 
electric  and  gas  service  had  become 
practically  normal  in  all  flooded  areas 
served  by  subsidiaries.  At  Lowell  and 
Lawrence  virtually  all  electric  customers 
desiring  service  could  then  be  accommo¬ 
dated  except  where  wet  cellars  prevented. 
At  Haverhill,  another  hard-hit  place, 
flooded  underground  conduits  retarded 
the  return  to  normal.  On  the  Connecti¬ 
cut  River  the  Comerford  station  has  op¬ 
erated  at  full  load  through  the  flood: 
Bellows  Falls  has  been  in  operable  con¬ 
dition  except  for  flooding  of  a  switch¬ 
yard  ;  and  the  pioneer  Vernon  station, 
while  assailed  with  a  flood  19  ft.  deep 
over  a  28-year-old  dam,  was  shut  down 
only  by  internal  flooding. 

President  Walter  S,  Wyman  of  the 
Central  Maine  Power  Company  state 
that  his  system  came  through  well,  an 


As  the  flood  waters  began  to  recede  at  Pittsburgh  these  views  of  the  Brunot 
Island  plants  were  taken.  At  the  top  is  a  bank  of  66>kv.  transformers  still  stand¬ 
ing  in  the  water;  at  the  center  a  view  of  the  debris  around  the  James  H.  Reed 
station,  and  at  the  bottom  the  Reed  coal-  and  ash-handling  equipment. 
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station  (above)  at 
Middletown,  Pa., 
was  still  in  service 
as  it  was  photo¬ 
graphed  from  the 
air  (A  c  m  e 
Photo).  At  Johns¬ 
town,  however, 
where  the  full 
force  of  the  flood 
was  felt,  the 
plant  at  the  right 
was  completely 
inundated.  This 
photograph  (by 
1  nte  r  n  a  t i  o  n  a  1 
News)  was  taken 
as  the  waters  sub¬ 
sided  after  sweep- 
ing  away  the 
bridge  in  the  fore¬ 
ground  and  piling 
silt  and  debris 
high  around 
the  power  plant. 
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It  was  not  until  Monday  of  this  week, 
however,  that  service  was  near  normal. 

Company  officials  point  out  that  the 
Weather  Bureau  and  Army  engineers 
had  been  checked  regularly  as  the 
waters  rose,  but  this  information  gave 
no  indication  of  the  severity  of  the  flood 
to  come.  Nevertheless,  steel  bulkheads 
had  been  placed  to  care  for  water  sev¬ 
eral  feet  higher  than  was  anticipated, 
but  these  walls  were  topped.  At  both 
the  Reed  and  Colfax  plants  the  high 
level  was  3  ft.  above  grade — 3  ft.  above 
turbine  room  floors.  The  bulkheads  and 
pumping  kept  the  level  down  to  2  ft. 
in  the  Reed  condenser  room.  At  Colfax 
the  water  rose  to  within  6  ft.  of  the  tur¬ 
bine  room  floor. 

When  it  was  seen  that  the  flood  would 
submerge  the  basements  of  the  power 
plants  efforts  were  made  to  remove  as 
many  motors  as  possible  and  at  each 
plant  enough  were  carried  out  to  start 
up  one  unit.  All  motors  were  removed 
from  the  machine  shops,  which  aided 
in  repair  work.  Many  underground 
transformer  vaults  were  flooded  and,  al¬ 
though  they  are  provided  with  drains, 
some  were  plugged.  The  4-kv.  system, 
feeding  the  downtown  area,  was  badly 
damaged  and  it  was  necessary  often  to 
string  wires  above  the  streets  and,  for  a 
time,  some  simply  were  laid  along  the 
sidewalks. 

The  Springdale  station  of  the  West 
Penn  Power  Company  went  out  late 
Tuesday,  March  17,  but  other  stations 
on  that  system,  along  with  interconnec¬ 
tions,  averted  a  shutdown.  Water  at 
Springdale  stood  2  ft.  deep  in  the  tur¬ 
bine  room.  The  condenser  pit  was  en¬ 
tirely  submerged,  but  some  motors  were 
removed  to  keep  them  dry. 

The  above  account  of  the  Pittsburgh 
flood  was  obtained  by  an  Elfxtrical 
World  staff  correspondent  who  rushed  to 
the  steel  city  by  airplane  at  the  peak  of 
the  high  water.  An  official  statement, 
made  by  H.  C.  Cummins,  vice-president 
Byllesby  Engineering  &  Management, 
follows  in  part: 

“Dijquesne  Light  maintained  almost 
complete  electric  service  until  shortly 
after  4  o’clock  Wednesday  afternoon. 
March  18,  at  which  time  the  company 
was  forced  to  take  its  last  plant  (the 
Colfax  power  station)  off  the  line.  On 
the  following  day  every  effort  was  made 
to  obtain  service  through  the  company  s 
interconnections  and  by  Thursday  night 
service  was  being  rendered  in  the  amount 
of  approximately  35,000  kw.  By  Friday 
night  additional  sources  of  energy  had 
been  made  available  and  service  of  ap¬ 
proximately  70,000  kw.  was  being  fur¬ 
nished. 

“On  Saturday  the  company  was  able 
to  put  in  service  turbine  No.  3-B  of  its 
Colfax  station  and  thereby  increase  the 
amount  of  energy  available  to  appro*'’ 
mately  100,000  kw.  On  Monday,  March 


that  after  clearing  up  and  drying  out, 
several  smaller  stations  which  were  out 
can  readily  be  put  back  in  service. 

At  Springfield  the  State  Street  station 
of  the  United  company  was  flooded  to  the 
turbine  shafts  and  at  the  Cabot  station 
near  Greenfield  water  was  8  ft.  over  the 
generators.  The  downtown  section  and 
north  end  of  Springfield  were  largely 
out  of  service,  but  the  Forest  Park  and 
Armory  Hill  sections  were  supplied  con¬ 
tinuously.  The  smaller  hydro  stations  of 
the  United  at  Indian  Orchard  and  Bir- 
chem  Bend  ran  through  the  flood  and  the 
Cobble  Mountain  hydro,  with  the  New 
England  Power  Company  connections  at 
Cabot,  were  effective  in  meeting  the 
needs  of  the  central  valley,  industrial 
east  Springfield  and  vital  hospital  and 
other  service,  as  well  as  the  Hartford 
inter-line  load.  Vermont  came  through 
well,  as  did  most  of  New  Hampshire 
with  the  exception  of  Manchester, 

Nashua  and  Concord,  and  even  here 
well-built  cross-state  tie  lines  and  the 
floating  steam  plant  “Jacona,”  near 
Portsmouth,  supplemented  the  generally 
available  facilities  of  the  Public  Service 
Company  of  New  Hampshire.  The  Stone 
&  Webster  proj)erties  in  Rhode  Island 
escaped  material  damage. 

The  full  fury  of  the  flood  struck  Pitts¬ 
burgh  early  Wednesday  morning  last 
week.  Essential  equipment  in  the  three 
power  plants  of  the  Duquesne  Light 
Company — Brunot  Island,  James  H. 

Reed  and  Colfax — was  submerged  by  000  kw, 

the  record-breaking  46-ft.  flood  and  all  The  ( 
three  stations  were  out  of  service  by  at  22  k 

mid-afternoon.  However,  about  4:30  fast  as 

p.m.  Wednesday  a  tie  was  made  with  ring  st 

Ohio  Power  which  gave  something  less  made  a 

than  1,000  kva.,  and  two  hours  later  this  service 

was  supplemented  to  some  extent  by  a  police, 

tie  with  West  Penn  Power.  About  8  p.m.  graph, 

another  tie  was  made — with  Pennsyl-  dairies 

vania  Ohio — which  gave  service  to  the  street  li 


BaltUnore  Bun  Photo 

Muddy,  raging  waters  of  the 
Potomac  tore  away  all  but  one  sec¬ 
tion  of  the  Harpers  Ferry,  W.  Va., 
bridge  and,  as  this  picture  was 
taken,  had  about  finished  the  job  of 
disrupting  telephone  connections. 
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Cities  most  severely  affected  by  the 
record-breaking  floods  of  last  week 
are  indicated  on  these  two  maps. 


ELECTRICAL  WORLD  ^  MARCH  28,  1936 


54  (914) 


23,  the  Reed  station  was  brought  back 
into  service  to  the  extent  of  40,000  kw., 
but  due  to  large  increased  demands  for 
service  in  the  territories  of  neighbor  com¬ 
panies  the  energy  available  through  in¬ 
terconnections  had  been  reduced  about 
10,000  kw.  (On  Tuesday  the  company 
expected  to  bring  about  90,000  kw.  more 
capacity  back  in  within  a  day  or  two  and 
to  be  able  to  supply  about  160,000  kw., 
not  considering  interconnections.  At  the 
time  of  the  shutdown  demand  on  the  sys¬ 
tem  approximated  260,000  kw. 

“By  the  latter  part  of  the  week  it  is 
hoped  the  full  capacity  of  the  power 
system,  with  the  exception  of  the  old 
Brunot  Island  power  station  and  turbine 
No.  3-A  at  Colfax,  will  have  been  put 
back  on  the  line.” 

Washington,  D.  C.,  came  through  the 
worst  flood  in  its  history  with  no  worse 
difficulty  than  temporary  interruptions  in 
isolated  cases  for  customers  where  pri¬ 
vate  vaults  were  flooded.  Potomac  Elec¬ 
tric  Power,  through  its  Benning  and  Buz¬ 
zard  Point  steam  plants  and  the  avail¬ 
ability  of  its  hydro-electric  connections 
from  the  Safe  Harbor  plant  on  the  Sus¬ 
quehanna,  and  additional  precautionary 
measures  arranged  with  the  Consolidated 
Gas  &  Electric  Company  of  Baltimore, 
was  able  to  maintain  service.  The  com¬ 
pany  credits  this  record  to  steps  taken 
after  the  1933  flood,  when  the  Benning 
plant  was  shut  down  for  eighteen  hours. 
Sump  pumps  were  installed,  motor- 
driven  pumps  were  strategically  placed, 
steam  syphons  were  ready  for  instant 
service,  emergency  flood  doors  were  con¬ 
structed,  sandbags  were  assembled  and 
men  trained  for  emergency  station  duty. 
Thus  300  men  were  mobilized  for  the 
emergency  on  March  18,  19  and  20  and 
6,000  sandbags  placed.  The  engineering 
staff  was  on  the  job  for  the  better  part 
of  three  days  without  a  wink  of  sleep. 

The  replacement  and  repair  job  which 
has  been  done — and  still  is  being  done — 
by  electrical  equipment  companies  meant 
24-hour  shifts  late  last  week  and  through 
Sunday  without  a  halt.  General  Electric 
tells  a  story  that  is  typical.  The  com¬ 
pany  sent  34  experienced  men  to  its 
Pittsburgh  shop  from  nearby  offices  not 
affected  by  the  flood,  half  a  dozen  went 
to  Hartford,  and  many  others  to  various 
areas  in  New  England.  The  service  shop 
in  Pittsburgh,  at  the  height  of  the  flood, 
had  10  ft.  of  water  on  the  first  floor,  but 
drying  ovens  were  quickly  put  into 
operation  for  the  big  repair  job,  most 
of  which  was  on  motors  and  trans¬ 
formers.  Calls  came  to  various  branches 
from  hith<‘r  and  yon  by  wire,  telephone, 
ktter  and  even  amateur  short  wave. 
They  were  supplied  from  the  nearest 
point  where  equipment  was  available  by 
truck,  car  and  special  delivery 
'''^il-  Motors,  transformers  and  oil, 
j  '^ohle  and  many  types  of  telephone 
^inipment  were  the  leading  items.  Water 


This  temporary  substation  in  Pitts¬ 
burgh  fed  power  to  the  Sun~Tele- 
graph  when  a  shutdown  in  publica¬ 
tion  was  threatened. 

works,  hospitals,  power  plants  and  com¬ 
munications  companies  took  priority,  but 
all  types  of  orders  were  filled  as  fast  as 
transportation  would  allow. 

Westinghouse  saw  what  the  job  was 
going  to  be  hours  before  the  flood 
reached  its  peak  and  began  at  once  to 
construct  emergency  drying  ovens.  Nine 
were  built  by  candlelight  as  Pitts¬ 
burgh’s  power  supply  failed,  and  450 
trained  employees  were  put  to  work 
in  two  twelve-hour  shifts.  Over  the 
March  21  week-end  about  1,500  units 
of  electrical  equipment  arrived  for  re¬ 
pair;  motors,  circuit  breaker  coils, 
regulators,  control  boards  and  similar 
devices  are  still  pouring  in  at  tbe  rate 
of  about  500  units  a  day.  The  plant  is 
on  a  24-hour  basis  and  is  turning  out 
about  200  finished  and  tested  units  a 


day.  Motors  form  the  bulk  of  the  dam¬ 
aged  equipment  and  range  from  ^  hp. 
for  a  regulator  to  400  hp.  at  275  r.p.m. 
for  boiler  feed  pump  at  local  generat¬ 
ing  stations.  New  coils  for  motors  are 
wound  on  the  spot. 

The  company  also  has  rushed  many 
men  out  on  jobs  which  couldn’t  be 
brought  to  the  shop — witness  100  steam 
specialists  sent  from  the  Philadelphia 
plant  to  service  generating  units. 

Nch’  Brunswick  Power 
Appraisal  Completed 

The  city  of  St.  John,  N.  B.,  and  New 
Brunswick  Power  Company  (Federal 
Light  &  Traction  affiliate)  are  only  about 
$1,250,000  apart  on  their  ideas  of  the 
utility  property’s  value.  The  company  has 
offered  to  sell  to  the  competing  municipal 
system  at  $3,250,000 ;  the  city’s  appraisers, 
Clarkson,  Gordon.  Dilworth  &  Nash,  of 
Toronto,  put  the  present  valuation  at 
$2,012,846.  Potential  earnings,  however, 
are  put  at  $195,000  per  year  by  the  ap¬ 
praisers,  who  say  such  income  justifies  the 
price  the  company  asks. 

• 

Electric  Water  System 
Sales  108,000  in  1935 

Sales  of  electric  water  systems  in  1935 
are  placed  at  108,000  by  the  Electric 
Water  Systems  Council,  a  gain  of  ap¬ 
proximately  116  per  cent  over  the  esti¬ 
mated  50,000  volume  for  1934;  for  1936 
the  goal  is  200,000. 


INDUSTKY  PARALYZED  BY  WATER 


This  interior  view  at  the  Terry  Steam  Turbine  factory  depicts  the  extent  to 
which  New  England  industry  suffered  in  last  week’s  inundation.  As  this  view 
was  snapped  the  flood  had  risen  to  the  lathe  center  leads. 
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Power  Dam  Faces 
Unusual  Obstacle 

Oklahoma  threatens  to  invoke  old  court 
decision  to  block  Red  River  project  in 
Texas  —  St.  Lawrence  seaway  back  in 
sptUlight  with  Roosevelt’s  backing 

Court  actions,  injunctions  and  name¬ 
calling  are  not  unfamiliar  adjuncts  to 
the  federally  financed  dams  and  power 
projects,  but  a  unique  stumbling  block 
threatens  to  thwart  the  huge  flood  control 
and  water  power  project  on  the  Red 
River.  This  seems  likely  to  arise  out  of 
the  state  of  Oklahoma’s  opposition  to  the 
location  of  a  dam  near  Dennison,  Texas, 
when  the  Oklahomans  maintain  the  job 
could  be  done  much  better  nearer  the 
river’s  source,  along  its  tributaries. 

Old  decision  basis  of  claim 

The  fight,  if  it  follows  the  lines  now 
contemplated,  will  involve  an  old  deci¬ 
sion  of  the  United  States  Supreme  Court 
holding  that  Oklahoma  territory  extends 
to  the  south  bank  of  the  Red  River.  As 
the  state  objects  to  the  fact  that  large 
portions  of  Love  and  Marshall  counties 
in  southern  Oklahoma  would  be  flooded 
by  the  proposed  reservoir  officials  are 
seriously  contemplating  falling  back  on 
Oklahoma’s  rights  under  the  boundary 
adjudication. 

While  this  argument  brews,  older  ones 
are  carried  on.  For  example,  in  the  case 
of  the  Brazos  River  project,  against 
which  seven  Texas  utilities  are  seeking 
an  injunction,  the  secretary,  R.  D.  Col¬ 
lins,  declares  that  no  federal  money  has 
been  borrowed  or  will  be  used  for  power 
purposes.  He  contends  the  government 
money  was  entirely  for  flood-control 
dams.  The  district,  he  argues,  will  sup¬ 


ply  the  money  for  the  power  houses; 
hence  the  utilities  (to  Mr.  Collins’  way 
of  thinking)  have  no  case. 

Another  item  of  news  on  federally- 
financed  power  also  is  forthcoming  from 
Texas:  Construction  is  far  ahead  of 
schedule  on  the  Red  Bluff  dam  on  the 
Pecos  River,  for  which  $2,800,000  of  gov¬ 
ernment  money  has  been  allotted,  with 
completion  expected  in  the  middle  of 
July  instead  of  next  November  as  first 
planned.  Directors  of  the  reclamation 
district  are  already  advertising  for  bids 
for  construction  of  the  generating  plant. 

There  is,  too,  a  growing  cry  for  hydro¬ 
electric  power  in  New  Mexico,  where  the 
state  power  authority,  created  about  a 
year  ago,  has  made  no  progress.  Fourth 
largest  state,  but  smallest  power  produc¬ 
tion,  is  the  indictment;  Caballo  Dam  on 
the  Rio  Grande,  El  Vado  Dam,  the  Con¬ 
chas  Dam  (now  under  construction)  and 
the  proposed  dams  in  the  San  Juan  basin 
are  the  projects  put  forward. 

Ofiposition  in  Congress  definitely  has 
thrown  a  monkey  wrench  into  the 
“Quoddy”  machinery.  The  Senate  ap¬ 
propriations  committee,  on  a  slender  12 
to  11  vote,  refused  to  put  the  appropria¬ 
tion  back  into  the  Army  supply  bill.  The 
House  had  taken  it  out  and  the  Senate 
committee’s  action  will  make  it  necessary 
to  find  funds,  if  any,  somewhere  in  the 
work  relief  program  or  to  put  the  pro¬ 
gram  into  a  deficiency  bill. 

The  St.  Lawrence  seaway  is  in  the 
headlines  again,  with  President  Roose¬ 
velt  advocating  “something  more  than 
mere  resubmission  of  a  treaty”  and  de¬ 
claring  “we  are  seeking  a  new  approach 
to  the  problems  involved.”  A  start  on  the 
work  seems  distant  nevertheless,  for  the 
President  has  indicated  that  he  sees  no 
way  to  launch  the  undertaking  without 
the  negotiation  of  a  treaty. 


A  NEW  ENGLAND  DAM  THAT  BURST 
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The  old  earth  and  masonrv-  Greenwoods  Pond  Dam  at  New  Hartford,  Conn.,  was 
one  of  the  recent  flood  casualties,  leaving  a  generating  station  without  a  pond. 
In  the  background  is  the  Landers,  Frary  &  Clark  plant. 


Commission  Balks 
at  City  Tax  Levies 

The  Michigan  Public  Utilities  Com¬ 
mission  is  continuing  its  campaign 
against  special  city  taxes  upon  public 
utilities.  The  latest  announcement  is  a 
warning  that  Consumers  Power  will  have 
to  raise  rates  if  cities  charge  a  rental 
for  the  use  of  streets. 

The  commission  contends  that  special 
city  levies  in  the  state  threaten  to  reduce 
returns  on  utility  investments  below  a 
reasonable  level.  This,  in  turn,  threat¬ 
ens  increased  rates  throughout  territo¬ 
ries  because  of  local  taxes,  imposing  a 
burden  on  customers  outside  the  cities. 
The  commission  has  previously  an¬ 
nounced  that  it  won’t  let  municipalities 
get  away  with  it. 


Vancouver  Increases 
Utility  Tax  Rate 

Increased  taxation  is  not  a  problem  of 
utilities  in  the  United  States  alone — com¬ 
panies  in  Vancouver,  B.  C.,  have  just  sub¬ 
mitted  to  a  50  per  cent  advance  in  levies. 
They  had  been  paying  1  per  cent  on  their 
annual  gross,  the  city  came  up  with  a  re¬ 
quest  for  3  per  cent.  By  arbitration  the 
rate  was  put  at  per  cent,  about  $52,000 
additional  annually,  and  the  matter  is  now 
up  to  the  provincial  Legislature  for  ap¬ 
proval  as  a  change  in  the  city  charter. 


South  Carolina  Plans 
“Proper  Power  Policy” 

South  Carolina’s  anti-utility  Senators 
favor  development  of  “a  proper  power 
policy  with  suitable  co-ordination  between 
privately  owned  and  governmental  devel¬ 
opments”  ;  a  resolution  has  been  proposed 
to  bar  all  utility  mergers  in  the  meantime. 
The  proposed  consolidation  of  Lexington 
Water  Power  and  Broad  River  Power  (As¬ 
sociated  Gas  properties)  would  be  one  of 
those  held  up. 

• 

Two  Systems’  Output  Gains 

An  increase  of  16.35  per  cent  in  Com 
monwealth  &  Southern’s  February  elec¬ 
tric  energy  output  to  a  total  of  567,172.- 
786  kw.-hr.,  against  487,477,244  a  year 
earlier,  is  reported,  American 
Works  reports  183,151,266  kw.-hr.,  a 
gain  of  12  per  cent,  for  the  month. 


Exempt  from  Chain  Tax 

Public  utilities  which  sell  applian*^^ 
in  Mississippi  have  been  exempted  froo 
the  terms  of  the  Lambright  bill  to  pla<^ 
a  heavy  privilege  tax  on  chain  stores. 
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E.E.I.  to  Award 
Eight  Prizes 

One  of  the  features  of  the  Edison 
Electric  Institute’s  annual  convention,  to 
be  held  in  St.  Louis  June  14,  will  be 
the  announcement  of  the  winners  of 
eight  prizes  administered  by  E.E.I.:  the 
Byllesby  prize  for  accounting;  the  James 
H.  McGraw  prizes  for  the  three  most 


City  Plants  and  Economy 

This  municipal  ownership  fight  in  Mil¬ 
waukee  promises  really  to  get  hot  before 
it  is  over  with  the  Electricity  Users’  Com¬ 
mittee,  Inc.,  baiting  socialistic  Mayor 
Daniel  W.  Hoan  at  every  turn.  Recently 
the  Mayor  painted  the  joys  and  econo¬ 
mies  of  municipal  ownership  such  as 
those  in  Seattle. 

Replies  Users’  Committee  Secretary 
Ben  G.  Slater:  “Had  Mr.  Hoan  taken 
the  time  to  look  up  the  facts  about  Seat¬ 
tle  he  would  have  found  that  we  can  do, 
and  are  doing,  things  electrically  here 
in  Milwaukee  at  just  as  low  a  cost  as  or 
lower  than  in  Seattle  and  without  ex¬ 
pending  $33,000,000  or  $60,000,000  of 
taxpayers’  and  electricity  users’  money  to 
do  it. 

“The  minimum  electric  bill  in  Seattle 
is  75  cents  p)er  month.  The  minimum 
electric  bill  permitted  in  Milwaukee  is 
50  cents.  In  Seattle  40  kw.-hr.  of  service 
costs  $2.20  under  municipal  ownership. 
In  Milwaukee  40  kw.-hr.  of  service  costs 
$2.04  under  private  ownership  .  .  .  and 
nearly  16  per  cent  of  the  company’s  rev¬ 
enue  is  returned  to  the  people  in  the 
form  of  taxes  besides.’’ 

^hat  Is  a  Lobby  Inquiry? 

Public  utility  executives  have  won¬ 
dered,  in  private,  for  a  long  time  just 
what  connection  many  of  the  things  the 
Black  lobby  committee  was  investigating 
had  to  do  with  lobbying.  Long  discus¬ 
sions  before  the  committee  of  utility 
financial  practices — pertaining  to  items 
which  in  some  cases  may  have  been  ques¬ 
tionable  but  which  are,  long  since,  an¬ 
cient  history — were  a  little  hard  to  con¬ 
nect  with  lobbying. 

At  the  moment,  however,  the  industry 
seems  to  be  getting  a  rest.  The  commit¬ 
tee  has  turned  off  on  another  tack  which 
Bepublican  sections  of  the  press  have 
headlined  as  nothing  more  nor  less  than 
an  inquiry  into  affairs  of  all  major  groups 
which  have  opposed  the  New  Deal.  The 
investigation  has  now  focused  on  the 
nancial  support  behind  such  organiza- 
hons  as  the  Liberty  League,  the  Southern 
mmittee  to  Uphold  the  Constitution, 

I 


meritorious  papers  on  any  engineering 
or  technical  subject;  the  Forbes  prize 
for  papers  on  public  relations;  the  Lin- 
demann  prize  in  electric  cookery;  the 
Charles  A.  Coffin  award;  the  Augustus 
D.  Curtis  award;  the  George  A.  Hughes 
award,  and  the  Thomas  W.  Martin 
award. 

The  awards  committee  includes 
Thomas  N.  McCarter,  James  E.  David¬ 
son,  Frank  W.  Smith  (chairman),  and 
M.  T.  Chandler. 


the  Sentinels  of  the  Republic,  the  Crusa¬ 
ders  and  the  American  Taxpayers’ 
League. 

When  the  general  manager  of  the  last- 
named  association  was  being  questioned 
he  got  so  hot  under  the  collar  he  shouted 
something  about  a  “polecat  committee’’ 
and  got  himself  threatened  with  contempt 
of  the  Senate. 

Residential  Rates  Below  5  Cents 

Fifty-two  years  of  steady  reduction  of 
rates  is  hardly  a  record  to  be  sneezed  at, 
“yardstick’’  makers  to  the  contrary  not¬ 
withstanding.  Back  in  1893,  when  one 
of  the  first  ambitious  lighting  projects 
was  undertaken — at  the  Chicago  World’s 
Fair — the  rate  was  22  cents  a  kilowatt- 
hour.  By  1913  the  residential  rate  had 
dropped  to  8.7  cents  and  the  average  for 
1935,  the  Edison  Electric  Institute  re¬ 
ports,  was  4.99. 

Incidentially,  the  E.E.I.  figures  for 
January  electric  energy  output — 8,619,- 
845,000  kw.-hr. — is  at  the  annual  rate  of 
a  shade  better  than  103,000,000,000 
kw.-hr. 


New  York  Senate 
Passes  Six  Bills 

New  York’s  Senate  has  passed  one 
batch  of  the  fairly  formidable  pile  of 
bills  concerning  public  utility  regulation 
pending  before  the  state  Legislature — 
six  of  the  eleven  measures  introduced  by 
Senator  John  J.  Dunnigan,  Democrat,  to 
carry  out  some  of  the  recommendations 
of  the  recently  completed  two-year  Mack 
committee  investigation  (Electrical 
World,  February  29,  page  61)  as  fol¬ 
lows: 

1.  A  measure  to  tighten  the  Public 
Service  Commission’s  control  over  issu¬ 
ance  of  utility  securities. 

2.  A  bill  requiring  commission  ap¬ 
proval  of  contracts  with  affiliated  and 
service  companies. 

3.  Legislation  to  require  persons  tes¬ 
tifying  before  the  commission  to  outline 
their  financial  or  other  connections  with 
utility  companies,  if  any. 

4  and  5.  Bills  to  allow  interchange  of 
information  between  the  utility  and  the 
tax  commissions. 

6.  A  technical  change  in  the  law  with 
regard  to  the  meaning  of  the  word  “cor¬ 
poration”  in  one  of  its  sections. 

• 

Vivien  L.  Kellems 
Member  of  A.I.E.E. 

Vivien  L.  Kellems,  president  of  Kel- 
lems  Products,  Inc.,  has  been  elected  a 
member  of  the  American  Institute  of 
Electrical  Engineers.  Since  1930  she  has 
been  an  associate  and  now  becomes  one 
of  the  three  women  members,  the  others 
being  Edith  Clarke  and  Mrs.  Mabel 
McFerran  Rockwell. 


MAN  THE  PUMPS,  LADS 


Firemen  assist  the  power  company  employees  in  Hartford  to  pump  the  water 
from  the  Pear  Street  substation  so  that  electric  service  can  be  restored  in  the 

central  business  area. 


The  Current  Drift 
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Quick  Ruling  Asked 
ill  Holding  Law  Test 

American  States,  as  plaintiff,  backs  de¬ 
fendant's  plea  for  spet^d  on  appeal  — 
Duke  Power,  on  other  hand,  delays  its 
Buzzard  Roost  appeal 

The  anomalous  position  of  the  federal 
government  as  “friend  of  the  court”  in 
the  American  States  Public  Service  test 
of  the  Public  Utility  Act  of  1935 
promises  to  raise  an  interesting  situa¬ 
tion  when  the  Supreme  Court  takes  up 
the  case.  It  is  now  up  to  the  high  court 
for,  in  addition  to  the  appeal  of  Burco, 
Inc.,  (defendant),  the  company  (plain¬ 
tiff)  has  urged  the  tribunal  to  rush  the 
matter  to  its  conclusion  because  it  is 
blocking  reorganization. 

Thus  the  two  directly  involved  parties 
to  the  suit  are  asking  speed  in  its  dis¬ 
position  which  is  just  what  the  “friend 
of  the  court”  has  been  seeking  to  avoid 
throughout  the  litigation.  Government 
counsel  has  given  clear  indication  that  it 
is  intent  on  delaying  this  and  other  tests 
of  the  holding  company  law  so  as  to  get 
the  decision  on  its  “hand-picked”  Elec¬ 
tric  Bond  &  Share  suit.  Thus  the 
chances  of  getting  a  ruling  at  this  ses¬ 
sion  of  the  court  on  the  American  States 
case  seem  to  depend  on  what  considera¬ 
tion  the  justices  give  to  the  government 
arguments  in  the  face  of  the  fact  that 
both  parties  to  the  suit  urge  speed. 

Buzzard  Roost  appeal  lags 

A  directly  opposite  picture  is  pre¬ 
sented  in  Duke  Power’s  suit  to  block  the 
P.W.A.  loan  and  grant  to  the  Buzzard 
Roost  project  in  Greenwood  County, 
S.  C.  After  the  Circuit  Court  ruled 
against  the  power  company  Secretary 
Harold  L.  Ickes,  as  head  of  P.W.A.,  de¬ 
clared  that  any  procrastination  would 
be  construed  as  an  effort  to  thwart  plans 
to  provide  work  relief.  The  utility’s 
lawyers,  however,  apparently  have  not 
perfected  their  appeal  for  they  have 
asked  the  Circuit  Court  for  an  order 
staying  the  court’s  mandate  (that  the 
project  proceed)  so  that  Duke  may  have 
more  time  to  apply  to  the  Supreme  Court 
for  a  writ  of  certiorari.  Duke’s  lawyers 
decline  to  predict  how  soon  the  appeal 
will  be  taken. 

Efforts  to  reopen  the  T.V.A.  case  in 
which  activities  at  Wilson  Dam  were 
upheld  by  the  Supreme  Court  so  far 
have  proved  fruitless.  The  latest  at¬ 
tempt,  with  the  Alabama  Power  Com¬ 
pany  preferred-stock  holders  still  in  the 
role  of  complainants,  came  as  an 
amended  bill,  but  Judge  David  J.  Davis, 
in  United  States  District  Court  in  Bir¬ 
mingham,  refused  to  entertain  the  suit. 
An  appeal  will  be  taken  to  the  Circuit 
Court,  it  was  announced. 

Meanwhile  official  and  unofficial 


Washington  is  attempting  to  place  credit 
where  credit  is  due  in  connection  with 
the  government’s  improved  batting  ave¬ 
rage  in  business  cases  before  the  Su¬ 
preme  Court.  Many  names  have  been 
mentioned,  but  now  they  are  talking 
most  generally  about  John  Dickenson, 
dynamic  assistant  Attorney-General.  He, 
says  the  capital  gossip,  is  spark  plug  in 
the  business  of  getting  things  done;  he 
has  run  half  a  dozen  associates  ragged 
and  his  quick,  keen  judgment  is  credited 
with  being  a  big  factor  in  whipping  the 
cases  into  shape.  His  admirers  will  tell 
you,  too,  about  the  way  the  nine  black- 
robed  justices  sit  up  and  take  notice 
when  he  appears  before  the  bar. 


Cooke  Criticises 
Big  Dam  Program 

Derisive  criticism  of  giant  dams  as  a 
means  of  flood  control  was  meted  out 
this  week  by  staunch  administration  man 


COMING  MEETINGS 


Florida  Fngineering  Society  —  Annual 
meeting,  Daytona  Beach,  Fla.,  April 
2-4.  W.  W.  Fineren,  secretary,  Uni¬ 
versity  of  Florida,  Gainesville. 

Midwest  Power  Kngineerlng  Conference 
— Chicago,  Ill.,  April  20-24.  Q,  E. 
Pfisterer,  secretary,  308  West  Wash¬ 
ington  Street,  Chicago,  Ill. 

Association  of  Iron  and  Steel  Electrical 
Engineers  —  Spring  engineering  con¬ 
ference,  Youngstown,  Ohio,  April  22- 
23.  Brent  Wiley,  managing  director. 
Empire  Building,  Pittsburgh,  Pa. 

Electrochemical  Society  —  Spring  meet¬ 
ing,  Cincinnati,  Ohio,  April  23-25. 
Colin  G.  Fink,  secretary,  Columbia 
University,  New  York,  N.  Y. 

Missouri  Association  of  Public  Utilities 
— Annual  meeting,  St.  Louis,  Mo., 
April  29-May  1.  Jesse  Blythe,  assis¬ 
tant  secretary.  Merchants  Bank  Build¬ 
ing,  101  West  High  Street,  Jefferson 
City,  Mo. 

Southeastern  Electric  Exchange — Annual 
conference.  Fort  Sumter  Hotel, 
Charleston,  S.  C.,  April  30-May  1.  J. 
W.  Talley,  executive  secretary,  308 
Haas-Howell  Building,  Atlanta,  Ga. 

National  Electrical  Wholesalers  Associa¬ 
tion — ^Annual  convention.  The  Home¬ 
stead,  Hot  Springs,  Va.,  May  4-9.  E. 
Donald  Tolies,  managing  director,  165 
Broadway,  New  York. 

American  Institute  of  Electrical  Engi¬ 
neers — North  Eastern  District  Meet¬ 
ing,  New  Haven,  Conn.,  May  6-8 ; 
summer  convention,  Huntington  Hotel, 
Pasadena,  Calif.,  June  22-26.  H.  H. 
Henline,  national  secretary,  33  West 
39th  Street,  New  York. 

Refrigerating  Machinery  Association — 
Spring  meeting.  Hot  Springs,  Va., 
May  14-16.  D.  Norris  Benedict,  presi¬ 
dent,  915  Southern  Building,  Washing¬ 
ton,  D.  C. 

Air  Conditioning  Manufacturers’  Asso¬ 
ciation — Annual  meeting.  Hot  Springs, 
Va.,  May  16.  P.  A.  McKlttrlck,  presi¬ 
dent,  915  Southern  Building,  Wash¬ 
ington,  D.  C. 

National  Electrical  Manufacturers  Asso¬ 
ciation — Spring  meeting.  The  Home¬ 
stead,  Hot  Springs,  Va.,  May  17-21. 
W.  J.  Donald,  managing  director,  156 
East  44th  Street,  New  York. 

Edison  Electric  Institute — Annual  con¬ 
vention,  Municipal  Auditorium,  St. 
Louis,  Mo.,  June  1-4.  Bernard  F. 
Weadock,  managing  director,  420  Lex¬ 
ington  Avenue,  New  York,  N.  Y. 


Morris  L.  Cooke,  R.E.A.  administrator, 
who  declared  the  whole  idea  is  silly  be¬ 
cause  “every  one  we’ve  built  will  be  silted 
level  within  a  very  short  time.” 

This  attack  on  flood  control,  navigation 
and  irrigation  projects,  which  have  be¬ 
come  an  ever  increasing  threat  to  the 
public  utility  industry  through  the  inevit¬ 
able  “incidental  power,”  was  delivered 
before  the  Senate  Agriculture  Comiiiittee 
which  was  considering  Senator  George 
W.  Norris’  Mississippi  Valley  Authority 
bill. 

This  plan  of  the  Nebraskan,  No.  1 
public  ownership  man  in  Washington, 
would  bring  half  the  United  States  under 
a  navigation,  flood  control,  reclamation 
and  power  program  similar  to  T.V.A. 
and  Senator  Norris  was  present  to  hear 
Mr.  Cooke’s  criticism. 


Approves  erosion  control 


The  R.E.A.  chief  argued  for  erosion 
control  rather  than  attempts  to  stop 
floods  by  barriers  on  the  rivers:  “The 
policy  in  the  past  has  been  to  get  the 
water  off  the  land,  into  the  big  rivers, 
down  to  the  sea  and  out  of  the  way. 
We’ve  got  to  hold  it  on  the  fields  or 
wherever  it  falls,  and  we’ve  got  to  do  it 
quickly.  If  disastrous  floods,  dust  storms 
and  other  calamities  are  to  be  stopped 
the  policy  must  be  changed.” 

The  gentleman  from  Nebraska  was 
quick  to  question  the  Rural  Electrifica¬ 
tion  chief.  “How  can  we  meet  these 
problems?”  he  asked.  The  reply  was  a 
recommendation  of  “sod  farming”  to  a 
much  greater  extent  and,  if  dams  are  to 
be  used,  by  small  bulwarks  on  the  head¬ 
waters  of  the  great  drainage  streams  and 
not  giant  structures  in  the  path  of  their 
swiftest  sweep. 


Black  Asks  $10,000 
to  Fight  Injunctions 


Faced  with  litigation  and  charges  of 
politics  which  threaten  to  wreck  its  in¬ 
vestigation,  the  Black  committee  probing 
lobbying  has  taken  a  step  which  is  viewed 
as  a  bid  for  a  clean  bill  of  health  from 
Congress  and  the  President.  The  com¬ 
mittee  chairman.  Senator  Hugo  L.  Black 
of  Alabama,  bas  introduced  a  resolution 
in  both  houses  of  Congress  asking 
$10,000  to  fight  the  injunction  suits  aris¬ 
ing  from  the  “fishing  expeditions”  m 
telegraph  company  files. 

This,  if  passed,  would  place  Congress 
in  the  position  of  approving  the  coinnut- 
tee’s  activity ;  the  same  would  apply 
President  Roosevelt  if  he  signed  the  reso¬ 
lution. 

The  two  major  suits  are  those  filed  m 
District  of  Columbia  Supreme  Court  b? 
the  Chicago  law  firm  of  Winston,  Strawn 
&  Shaw  and  by  publisher  William  Ran¬ 
dolph  Hearst. 
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Floods  Affect  Energy  Output 
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Because  of  flood  conditions  which  last 
week  afiected  New  England,  Middle  At¬ 
lantic  and  Central  sections  and  because 
of  emergency  transfers  of  power  from 
one  company  to  another,  the  Edison 
Electric  Institute  has  found  it  impos¬ 
sible  to  issue  the  regular  weekly  state¬ 
ment  on  power  output. 

Based  on  such  information  as  is  avail¬ 


able  at  this  time,  it  is  estimated  that  the 
output  for  the  week  ended  Saturday, 


Weekly  Output,  Millions  of  Kw.-Hr. 
1936  1935  1934 


Mar. 

21. 
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♦Preliminary  estimate 


March  21,  was  1,860,000,000  kw.-hr.,  or 
an  increase  of  7.8  per  cent  over  the 
corresponding  week  of  1935,  when  the 
output  was  1,724,763,000  kw.-hr.  This 
would  indicate  a  decrease  of  40,000,000 
kw.-hr.  from  the  preceding  week  due  to 
the  combined  effects  of  normal  seasonal 
changes  and  of  service  dislocations  due 
to  floods. 


Associated  Fights 
Reorganization 

Hearings  on  a  petition  of  bondholders, 
owning  a  $65,000  stake  in  the  $700,000,- 
W)0  Associated  Gas  &  Electric  Company, 
for  reorganization  under  section  77-b  of 
tbe  Bankruptcy  Act  have  been  set  for 
April  13.  This  action  was  taken  by  fed- 
oral  Judge  Julian  W.  Mack  in  United 
i  states  District  Court  at  the  end  of  three 
j  'lays  of  bitter  argument. 

One  clash  of  attorneys  was  precipi- 
tated  by  the  creditors’  counsel  who 
charged  that  the  books  had  been  taken 
rom  New  A  ork  to  Delaware  and  his  de¬ 
mand  that  they  be  produced.  Charles 
V  -'Associated  lawyer,  replied 

*  the  books  were  in  the  offices  of  sub- 
iaries  throughout  the  country.  An- 
er  fight  developed  over  the  knotty 
problem  of  valuation  with  Mr.  Travis 
^  ^‘ng  physical  appraisal  of  the  prop- 
He  was  met  with  a  charge  of  try- 
-  to  delay  the  case  a  year. 


The  petitioners’  counsel  sharply  at¬ 
tacked  methods  of  income  tax  payments, 
asserted  the  company  had  never  earned 
net  profits  available  for  the  common 
stock,  claimed  wide  discrepancies  be¬ 
tween  reports  of  earnings  to  the  stock¬ 
holders  and  to  the  government,  and  pre¬ 
dicted  the  system  would  break  up  into 
“a  thousand  pieces”  unless  it  is  reor¬ 
ganized. 

Mr.  Travis  defended  the  system’s  ac¬ 
counting  practice  as  regards  income  tax 
payment  as  being  general  in  the  utility 
industry.  He  declared  the  company 
earned  $10,000,000  above  interest 
charges  in  1933,  predicted  a  return  to 
prosperity  in  view  of  rising  electric  out¬ 
put  and  held  out  the  prospect  of  resump¬ 
tion  of  dividends. 

Howard  C.  Hopson  was  an  interested 
spectator  at  the  hearings  and  was  read¬ 
ily  available  to  interviewers.  The  so- 
called  master  mind  of  the  Associated 
system  poked  fun  at  the  government’s 
tax  claims  of  more  than  $50,000,000,  say¬ 
ing  the  federal  authorities  once  offered 


to  settle  for  $5,000,000.  He  also  asserted 
that  Associated  had  undertaken  recapi¬ 
talization  to  entrench  itself  against  at¬ 
tacks  on  the  industry  from  Washington. 


Merj»er  Hearing;  Date 
Scheduled  by  F.P.C. 

Hearings  on  the  application  for  con¬ 
solidation  of  Empire  Gas  &  Electric, 
Elmira  Light,  Heat  &  Power  and  New 
York  Central  Electric  as  New  York  Elec¬ 
tric  &  Gas  have  been  set  for  April  9  by 
the  Federal  Power  Commission. 

The  commission  also  has  annoiinceil 
approval  of  the  consolidation  of  Mon- 
tana-Dakota  Power  and  Montana-Dakota 
Utilities. 

British  Output  Spurts 

February,  with  its  extra  day,  this  year 
saw  electric  energy  output  in  England 
up  to  1,824,000,000  units,  a  gain  of  23.4 
per  cent  over  the  1935  month. 
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Utility  Stocks  Move  Upward 
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Despite  the  destructive  floods  which  forced  utility  plants  to  discontinue 
operations,  electric  light  and  power  stock  prices  were  well  maintained  this 
week.  ^‘Electrical  World’’  index,  36.9;  last  week,  36.4. 


Pacific  Gas  Floats 
$90,000,000  Issue 

Offering  was  made  this  week  by  the 
Pacific  Gas  &  Electric  Company  of  a 
$90,000,000  issue  of  first  and  refunding 
mortgage  3%  per  cent,  Series  H,  bonds, 
the  largest  single  bond  flotation  so  far 
undertaken  under  the  Securities  Act  of 
1933.  The  bonds  were  priced  at  102^^ 
and  accrued  interest.  Net  proceeds  from 
the  sale  of  these  bonds,  together  with 
other  treasury  funds  of  the  company, 
will  be  used  for  the  redemption  on  June 
1,  1936,  of  outstanding  bonds  (Electri¬ 
cal  World,  March  14,  page  66).  The 
present  financing  for  Pacific  Gas  &  Elec¬ 
tric  brings  the  refunding  operations  of 
the  company  carried  out  within  the  last 
year  to  $185,000,000. 

Among  the  new  S.E.C.  registrations 
are  applications  by  the  Consolidated  Gas 
Company  of  New  York,  covering  $35,- 
000,000  of  ten-year  3^/4  per  cent  deben¬ 
tures,  due  April  1,  1946,  and  $35,000,- 
000  of  SYa  per  cent  debentures,  due 
April  1,  1956;  by  California  Oregon 
Power  Company  covering  $13,500,000  of 
first  mortgage  4  per  cent  bonds  and  by 
Central  Maine  Power  Company  for 
$9,000,000  of  first  and  general  mortgage 
bonds.  Series  H,  4  per  cent,  due  on  Feb, 
1,  1966. 

Montana-Dakota  Utilities  Company 
has  filed  an  application  with  the  Fed¬ 
eral  Power  Commission  under  the  Fed¬ 
eral  Power  Act  for  authority  to  issue 
17,739  shares  of  6  per  cent  preferred 
stock  and  59,592  shares  of  5  per  cent 
preferred  stock  in  exchange  for  7  and  6 
per  cent  preferred  stock  now  outstand¬ 
ing  in  connection  with  a  compromise 
proposal  to  be  made  to  preferred-stock 


holders.  It  was  the  first  application  of 
the  kind  received  by  the  Federal  Power 
Commission. 

Utility  Earnings  for  1936 
Begin  to  Reflect  Gains 

With  energy  output  substantially 
above  past  records  and  gross  revenues 
rising,  though  perhaps  only  half  as  rap¬ 
idly,  many  public  utilities  in  1936  are 


beginning  to  overcome  higher  taxes,  re¬ 
duced  rates  and  other  operating  factors 
which  are  beyond  their  control.  An  ex¬ 
ample  is  seen  in  Southern  California 
Edison’s  figures  for  the  first  two  months 
of  the  year.  Gross  is  reported  to  have 
gained  14  per  cent  while  net  profit  rose 
33  per  cent  to  $1,942,124  despite  further 
increases  in  taxes.  In  the  entire  first 
quarter  of  last  year  net  was  $2,050,994. 


Public  Service 
to  Cut  Stated  Value 

Stockholders  of  Public  Service  of  New 
Jersey,  at  their  annual  meeting  April  20, 
will  vote  on  a  reduction  in  the  stated 
value  of  the  common  stock  of  $38,000,- 
000  (present  total  is  $149,933,693.63). 
The  step  is  explained  by  Thomas  N.  Mc¬ 
Carter  in  a  letter  to  stockholders  as  a 
plan  “to  take  care  of  any  losses  which 
may  occur  in  connection  with  the  stock 
of  Public  Service  Coordinated  Trans¬ 
port,” 

The  traction  subsidiary,  it  is  pointed 
out,  is  to  reduce  the  stated  value  of  its 
stock  by  $38,000,000  for  the  purpose  of 
creating  a  special  reserve  against  which 
to  charge  items  of  street  railway  prop¬ 
erty  as  these  are  permanently  retired 
from  service  and  Public  Service  of  New 
Jersey  proposes  to  adjust  its  capital  ac¬ 
cordingly,  setting  up  a  special  reserve 
fund. 


Current  Earnings  Reports 


Duke  Power 


Operatlax  Companies 
1935 


1934 


Gross  earnings. . . . 
Net  balance . 

$24,317,244 

4,230,639 

$23,543,706 

2,932,511 

Duquesne  Light 

(Year  ended  Dec.  31) 
Gross  earnings. . . . 
Net  balance . 

25,781,911 

9,068,355 

25,490,209 

8,839,788 

Milwaukee  Elec.  Ry.  & 
Lt. 

(Year  ended  Dec.  31) 
Gross  earnings.. . . 
Net  balance . 

27,081,244 

426.958 

25,739,829 

53,892* 

Philadelphia  Elec. 

(Year  ended  Dec.  31) 
Gross  earningst-  ■ . 
Net  balance . 

64,629,345 

19,646,663 

62,585,874 

19,586,000 

Puget  Sound  Pwr.  A  Lt. 
(Year  ended  Dec.  31) 
Gross  earnings. . . . 
Net  balance . 

13,851,850 

1,039,037* 

13,224,060 

1,372,094* 

San  Diego  Con.  Gas  A 
Elec. 

(Year  ended  Dec.  31) 
Gross  earnings. . .  . 
Net  balance . 

7,524,892 

907,100 

6,842,212 

472,385 

Southern  Calif.  Edison 
(Year  ended  Dec.  31) 
Gross  earninm. . . . 
Net  balancet . 

37,877,876 

11,742,594 

36,296,451 

10,697,552 

Detroit  Edison 

(Year  ended  Feb.  29) 
Gross  earnings. . . . 
Net  balance . 

1936 

50,523.970 

10,227,138 

1935 

45,657,219f 

5,448,6581 

Kansas  City  Pwr.  A  Lt. 
(Year  ended  Jan.  31) 
Gross  earnings. . . . 
Net  balancet . 

15,779,273 

3,643,182 

14,829,181 

3,331,341 

Continental  Gas  A  Elec 
A  subs. 

(Year  to  Dec.  31) 
Gross  earnings. . . . 

Net  balance . 

Illinois  Pwr.  A  Lt.  & 
subs. 

(Year  ended  Dec.  31) 
Gross  earnings. . . . 

Net  balance . 

Niagara  Hudson  Pwr. 
A  subs. 

(Year  ended  Dec.  31) 
Gross  earnings. . . . 

Net  balance . 

North  American  Co. 
A  subs. 

(Year  ended  Dec.  31) 
Gross  earnings. . . . 
Net  balance . 


& 


Holding  Companies 
1935 


$33,495,434 

1.874.222 


28.359.520 

1.810.920 


76.058.535 

4.386.816 


107.029.663 

13.431.472 


1936 


Amer.  Water  Wks. 

Elec.  A  subs. 

(Year  ended  Jan.  31) 

Gross  earnings. . . . 

Net  balance . 

American  Gas  A  Elec. 

A  subs. 

(Year  to  Jan.  31) 

Gross  earnings. . . . 

Net  balance . 

Pub.  Serv.  of  N.  J.  & 
subs. 

(Year  ended  Feb.  29) 

Gross  earnings .  1 1 9. 1 74. 820 

Net  balance^ .  37,907,640 


48,066,997 

2,442,535 


69,418.488 

8.493.052 


1934 


$31,572,542 

908,240 


27.323,755 

1,995,468 


73.567,445 

4,051.590 


101,386,964 

10,792,414 

1935 


46.266,484 

1.728,574 


66,125,189 

7,653,303 


120,449,3404 
39,370,5174 

♦Deficit.  tincludes  non-operating  revenues- 
^Available  for  all  dividends,  f  Year  ended 
Gross  earnings — (Operatic  Conapani^) 
operating  revenue.  (Holding  (Jompanies) 
ating  revenue  plus  other  income.  Net 
Balance  available  from  income  for  common  »to» 
dividends. 


58b 


ELECTRICAL  WORLD  -f  MARCH  28,  1936 


MAIVIJFACTVRING 

AND 

MARKETS 


Incandescent  Lamp 
Prices  Decrease 


Prices  of  incandescent  lamps  dropped 
sharply  during  1935,  according  to  the  an¬ 
nual  compilation  made  by  the  Incandes¬ 
cent  Lamp  Department  of  General  Electric 
Co.  Based  on  1921  as  100,  the  average  list 


N.E.M.A.  Prepares 
New  Model  Law 


that  53.2  per  cent  of  new  homes  built  in 
Vancouver  installed  Red  Seal  wiring,  a 
gain  of  56.3  per  cent  over  1934. 


Electrical  manufacturers  who,  in  the 
future,  may  be  faced  with  state  legisla¬ 
tion  regarded  as  unsound  will  be  able 
to  fall  back  upon  a  model  electrical  law 
which  has  been  prepared  by  the  National 
Electrical  Manufacturers  Association’s 
uniform  legislation  department. 

Basic  in  the  legislation  department’s 
plan  was  regulation  based  on  sound  en¬ 
gineering  practice  but  embodying  re¬ 
quirements  which  are  not  so  restrictive 
as  to  defeat  their  own  purpose.  A  novel 
feature  to  the  model  law’s  presentation 
is  the  way  it  is  printed — beside  each 
section  is  printed  an  explanation  of  the 
reasons  for  such  a  section  being  adopted. 


New  A.S.A.  Code  List 


■Miniature  lamps 


American  Standards  Association,  29 
West  39th  St.,  New  York,  N.  Y.,  has 
issued  an  indexed  list  of  engineering  and 
industrial  standards  and  safety  codes. 
About  50  items  are  comprised  under 
“Electrical  Engineering.” 


^  Total  large  and 
^  miniature 


Biggest  Electric  Sign 
Ready  to  Go  Into  Action 

The  motif  still  is  bigger  and  brighter 
for  electric  signs  along  New  York’s 
Great  White  Way.  Plans  are  complete 
for  the  Wm.  Wrigley,  Jr.,  Company’s 
new  sign  at  Times  Square  to  go  into  ser¬ 
vice  tonight.  “Biggest  in  the  world,” 
“mammoth  spectacle  representing  a  mil- 
lion-dollar  investment”  and  “picture  a 
ten-story  building  one  block  long  and 
you  will  have  some  idea”  are  among  the 
phrases  of  the  press  agents.  Total  weight, 
110  tons;  almost  70  miles  of  insulated 
wire. 


price  of  large  lamps  declined  from  41.1  in 
1934  to  35.8  in  1935.  This  is  equivalent  to 
13  per  cent.  The  average  price  of  minia¬ 
ture  lamps  fell  from  37.7,  on  the  1921 
basis,  to  36.5. 

The  method  used  in  preparing  this  price 
index  is  to  extend  the  shipments  of  each 
type  in  the  respective  years  by  the  current 
and  previous  years’  prices,  figure  the  per 
cent  reduction  from  the  previous  year  and 
apply  this  percentage  to  the  previous 
year's  index.  Special  lamps  or  special  fea¬ 
tures  calling  for  an  additional  charge  are 
excluded,  as  also  are  Christmas  tree  lamps. 


inted 
uf  its 
ise  of 
which 
prop- 
etired 
[  New 
al  ac- 
eserve 


Housewares  Campaign 
Details  Taking  Form 

Details  of  the  April  campaign  of 
“Electrical  Housekeeping  Month”  (spon¬ 
sored  by  the  Edison  Electric  Institute 
and  twelve  members  of  the  National 
Electrical  Manufacturers  Association) 
are  rapidly  taking  form  as  the  first  event 
in  the  electrical  housewares  program 
for  1936.  The  slogan  adopted  is  “Make 
‘April  Showers’  Electric”  and  a  special 
issue  of  Electrical  Housewares,  in  addi¬ 
tion  to  containing  a  broadside  of  cam¬ 
paign  plans,  will  include  an  illustrated 
poster  for  dealer  display. 

Prizes  will  be  three  all-expense  cruises 
to  Havana  for  the  best  displays  featur¬ 
ing  the  month’s  theme. 


JOB  OF  CLEANING  UP  IN  PITTSBURGH 


Progress  Exposition 
Is  Held  in  Cincinnati 

Cincinnati  this  >veek  held  its  fourth 
annual  Electrical  Progress  Exposition, 
under  the  auspices  of  the  Cincinnati 
Electrical  Association,  in  what  was  gen¬ 
erally  regarded  as  the  most  elaborate 
^how  of  its  kind  the  city  has  ever  seen. 
A  big  feature  was  a  better  vision  display 
idling  the  story  of  Better  Light-Better 

Sight. 


20,449,3«J 
39.370, 517^ 
revenue*' 
d  Feb.  28. 

I  Gross  opec 
it  balance^ 
mmon  st®* 


International  Natca 

Cleaning  and  dismantling  generators  kept  Westinghouse  Electric  employees  (as 
well  as  utility  men)  on  the  jump  night  and  day  after  the  worst  inundation  on 
record  hit  the  steel  city.  The  oilskins  and  high  boots  of  the  hard-working 
central  figure  in  this  picture,  taken  at  the  Homewood  plant,  were  a  favorite 

costume  for  several  days. 


Red  Seal  Wiring  Gains 

Marked  progress  featured  activities  of 
the  Electrical  Service  League  of  British 
Columbia  last  year,  according  to  the 
annual  report  which  stresses  the  fact 
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Increasing  Use 
of  Oil  Burners 

Shipments  of  oil  burners  in  the  United 
States  during  1935  exceeded  those  of 
1934  by  38  per  cent,  according  to  sta¬ 
tistics  announced  by  the  Bureau  of  the 
Census.  The  figures,  abstracted  in  the 


Oil  Burners,  All  Type 

(Number  of  units) 


New 

Year  Orders 

19.t5  139,451 

1934  99,812 

1933  90,754 

Total 

Shipments 

138,899 

100,692 

89,666 

Ship¬ 
ments 
in  U.  S. 
134,649 
96,633 
85,313 

Shipments  in 

U.  S.,  by  Types 

Type 

1935 

1934 

Domestic 

Mechanical  draft 

.  109,806 

76,812 

Natural  draft  ... 

.  1,115 

645 

Industrial 

Mechanical  draft 

7,830 

Natural  draft  ... 

.  2,353 

2,281 

Boiler-Burner . 

.  9,804 

8,333 

Kurnace-Burner  ... 

.  3,012 

732 

accompanying  tables,  are  based  on  data 
reported  monthly  by  152  identical  manu¬ 
facturers. 

Wide  seasonal  fluctuations  character¬ 
ize  the  industry;  the  number  of  units 
shipped  during  1935  ranged  from  a 
minimum  of  4,265  in  January  to  a  maxi¬ 
mum  of  26,607  in  September. 

Electric  Trucks  Increase 

Greater  activity  in  demand  for  electric 
industrial  trucks  and  tractors  than  in  re¬ 
cent  years  is  shown  by  the  announcement 
by  the  Bureau  of  the  Census  of  Febru¬ 
ary  shipments  reported  by  10  leading 
manufacturers.  These  totaled  75  units, 
against  58  a  year  ago,  52  in  1934,  and 
84  in  January,  1936.  For  the  first  two 
months  in  1936  the  total  was  159,  against 
100  in  1935  and  98  in  1934. 

• 

Prafle  Ajsreemeiit 
With  Nicaragua 

The  electrical  industry  is  involved 
only  to  a  very  modest  degree  in  the 
trade  agreement  with  Nicaragua  signed 
March  11.  As  announced  by  the  Depart¬ 
ment  of  .State,  our  exports  of  industrial 


New  York  Metal  Prices 

Mar  18,  1936  Mar.  25,  1936 


Copper  electrolytic . 

LeM,  Am.  S.  dc  R.  price. 

Cents  per 
Pound 
9.25* 

Cents  per 
Pound 
9.25* 

4.60 

4.60 

Antimony . 

13.25 

13. 125 

Niekel  ingot . 

35.00 

35.00 

Sine  spot . 

5.275 

5.275 

Tin  Straits . 

48.25 

47.70 

Aluminum.  99  per  cent . . 

19—21 

19—21 

*DeliTered  Connecticut  Valley 

machinery  to  that  country  were  valued 
at  $374,571  in  1929  and  $70,732  in  1934. 
Electrical  machinery  was  valued  at 
$25,030  in  1929  and  $11,174  in  1934. 
On  these  items  no  duty  is  levied.  Other 
electrical  goods  exported,  with  1934 
values  and  rates  of  duty,  were:  Cells  and 
batteries,  $19,940,  10  per  cent;  radio 
equipment,  $24,524,  15  per  cent.  By  the 
trade  agreement  the  existing  rates  are 
bound  for  the  life  of  the  agreement. 


CHICAGO 

Modernization  and  rehabilitation  continues 
to  be  a  major  factor  in  the  upward  trend 
of  business.  A  large  office  building  will 
spend  $200,000  installing  new  elevators. 
Marshall  Field  &  Company  is  taking  bids  for 
the  installation  of  a  double  flight  of  escala¬ 
tors  to  run  from  the  basement  to  the  ninth 
floor.  Further  impetus  was  given  to  new 
construction  by  the  announcement  of  the 
largest  home  building  development  in  this 
area  since  1928. 

Electrical  manufacturers  report  further 
gains  in  orders  for  all  lines  of  equipment. 
Wire  and  cable  sales  show  a  decided  im¬ 
provement  over  a  year  ago.  The  attitude  of 
wholesalers  remains  optimistic  as  contractor- 
dealer  activity  improves.  Utility  purchases 
are  slow,  but  bids  are  being  taken  which 
should  net  some  nice  orders  when  they 
break.  Interest  in  heavy  equipment  is  lag¬ 
ging  but  small  motors  and  control  appa¬ 
ratus  are  moving  more  rapidly. 

Forty-nine  per  cent  of  the  manufacturers 
reporting  to  the  Electric  Association  show 
increases  in  sales  over  the  previous  month; 
87  per  cent  report  over  last  year. 

NEW  ENGLAND 

Unprecedented  flood  conditions  throughout 
this  district  disrupted  the  normal  trend  of 
business  and  turned  the  market  for  electrical 
supplies  into  one  featured  by  urgent  de¬ 
mands  for  emergency  equipment.  Some 
manufacturers  and  distributors  of  electrical 
apparatus  maintained  office  forces  day  and 
night  over  the  week-end  and  record  vigorous 
requests  for  small  motors,  switch  and  con¬ 
trol  equipment,  armored  cable,  and  street 
lamps.  General  Electric  shipped  a  small 
motor  to  a  Maine  city  by  airplane;  a  prom¬ 
inent  manufacturers’  agent  noted  heavy 
demands  for  electric  storage  batteries;  elec¬ 
tric  flashlights  were  sold  out;  orders  for 
materials  for  service  lines  are  beginning  to 
mount  up;  street  lamps  are  moving  in  good 
volume,  and  pumping  equipment  sales  are 
an  outstanding  item. 

Estimates  of  new  equipment  to  cover 
losses  by  industries  and  central  stations 
which  will  be  made  as  soon  as  conditions 
warrant  will  include  a  wide  range  of  elec¬ 
trical  apparatus  with  distribution  systems 
and  industrial  plants  within  this  area  suf¬ 
fering  most. 

Air-conditioning  supplies  are  receiving  at¬ 
tention;  numerous  small  projects  are  re¬ 
ported  by  one  manufacturer  as  pending. 
Factory'  lighting  is  advancing,  with  more 


Interest  Increasing 
in  Air-Conditioning 

Mounting  interest  in  air-conditioning, 
on  a  nation-wide  scale,  is  reported  by  the 
Kelvinator  Corporation,  which  has  added 
26  new  distributors  in  this  line  since  the 
first  of  the  year.  The  company,  to  train 
these  distributors’  engineers,  is  running 
another  air-conditioning  school  from 
April  6  to  17  at  Detroit. 


than  2(X)  mercury-vapor  lamps  installed  in 
Massachusetts  factories  recently.  Lighting 
for  schools  and  institutions  is  active. 

PACIFIC  COAST 

Prospects  for  early  action  on  electrical 
business  on  the  bridges  are  favorable— the 
Bay  Bridge  has  joined  its  last  open  span. 
Bids  are  expected  soon  to  cover  railway  and 
necessary  substation  equipment. 

Pumping  equipment  business  is  better, 
with  many  orders,  though  volume  is  only 
fair.  Coast  factories  still  are  building  up  re¬ 
serves  of  transformers,  meters  and  motors 
with  large  operating  crews.  Mining  ma¬ 
chinery  is  definitely  slower.  Rigid  iron  con¬ 
duit  has  aided  the  wholesalers;  coast  stocks 
are  only  fair  and  several  emergency  carloads 
for  P.W.A.  projects  threaten  exhaustion  of 
medium  sizes.  Wholesalers  report  fair  orders 
for  all  material,  especially  lead  cable,  fiber 
conduit  and  pole  hardware.  Refrigerators 
lead  the  larger  appliances. 

The  Utah  area  continues  its  excellent  all 
around  showing  with  carloads  of  bare  and 
weatherproof  copper  wire  and  good  broad¬ 
casting  station  prospects.  Mare  Island  Navy 
Yard  is  exceedingly  busy,  which,  coupled 
with  a  projected  $2,000,000  modernizing  ex¬ 
penditure  for  Bethlehem  and  a  $6,000,000 
Congressional  bill  for  California  naval  ex¬ 
penditures,  forecasts  big  electrical  purchase- 
of  machinery  and  supplies. 

NEW  YORK 

Accurate  appraisal  of  business  conditions 
in  this  territory  remains  almost  impossible 
due  to  the  long  hours  all  bands  are  working 
on  flood  rehabilitation  and  their  inability  to 
take  time  out  for  even  a  word  of  comment. 
Nevertheless,  in  New  York  proper  such 
wholesome  signs  persist  as  retail  trade 
volume  11  to  12  per  cent  above  last  year. 

Electrical  equipment  companies  have  been 
doing  a  gigantic  job,  with  the  biggest  de¬ 
mand  indicated  in  pumps,  transformers, 
transformer  oil,  meters  and  motors.  Cable 
and  line  material,  as  well  as  permanent 
central-station  and  substation  repairs, 
be  an  increasingly  important  item  when  the 
emergency  repairs  have  been  made. 

Both  Westinghouse  and  General  Electnj 
shot  big  repair  crews  into  the  districts  o 
severest  floods  and  have  been  maintaimi^ 
24-hour  service,  despite  the  fact  that  hot 
were  severely  hampered  in  Pittsburgh  h! 
flood  waters  in  their  own  plants.  One  of  tnf‘| 
biggest  jobs  was  getting  their  drying  oven? 
into  action,  and  it  was  accomplished  m  J's 
time. 


Field  Reports  on  Business 

Reports  to  Electrical  World  from  observers  in  the  field  indicate  that 
the  flood  put  a  momentary  crimp  in  business  but  that  an  abrupt  recov¬ 
ery  already  has  ensued.  Steel  output  at  the  start  of  the  week  was  off 
about  6  points;  later  in  the  week  it  had  recovered  half  the  loss.  Electric 
energy  production  reports  were  incomplete  but  the  estimated  reduction 
was  not  large.  Silver  lining:  Flood  losses  will  mean  orders. 
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Field  Operating  Practices 

New  ideas  and  practices  in  the  operation  of  well-designed, 
constructed  and  maintained  plants  and  systems 


Creosote  Treatment 
in  Field  Successful 


By  F.  X.  BRADY 

Distribution  Department, 

Toronto  Hydro-Electric  System 

This  system  for  the  past  twelve 
years  has  been  carrying  on  extensive 
maintenance  treatment  at  the  ground 
line  of  the  larger  wood  poles  with  sat¬ 
isfactory  results.*  In  1921  we  started 
experimenting  with  a  protective  con¬ 
crete  collar  around  the  base  of  the 
pole,  which  contained  a  pocket  into 
which  could  be  injected  creosote  oil  at 
intervals  of  three  to  four  years.  In 
1923  we  decided  that  such  a  mainte¬ 
nance  treatment  was  basically  sound, 
and  since  that  time  we  have  established 
the  method  on  more  than  20,000  poles. 
In  1923,  after  twelve  years  of  service, 
this  line  was  carefully  inspected  at 
the  ground  line. 

The  20  per  cent,  or  38  poles,  which  were 
badly  decayed  we  estimated  would  have  to 
be  replaced  withjn  three  years  at  an  esti¬ 
mated  cost  of  $4,000,  unless  something  else 
was  done.  We  therefore  installed  the  pro¬ 
tective  sleeves  on  the  entire  line,  which  were 
refilled  with  creosote  three  times  during  the 
period  between  1923  and  1935  at  a  cost  of 
about  60  cents  per  pole  per  year. 

Between  1933  and  1935  we  replaced  thir¬ 
teen  poles  on  account  of  ground-line  decay 
and  put  mechanical  mounts  under  eight 
others,  a  total  of  21  poles,  or  11  per  cent  of 
the  whole.  In  other  words,  we  prolonged 
the  life  of  these  decayed  poles  with  mainte¬ 
nance  treatment  seven  years  beyond  expected 
life  at  a  cost  of  approximately  $1  per  pole 
per  year.  As  to  the  remaining  80  per  cent 
of  the  line,  we  feel  that  since  1923  we  have 
retarded  the  progress  of  decay  to  such  an 
extent  that  expected  life  is  hard  to  deter¬ 
mine.  as  at  present  the  poles  at  the  ground 
line  are  practically  the  same  as  in  1923. 


Data  on  this  pole  line  follow: 


Number  of  poles  in  line  (Western  red 

cedar)  . 

Erected  169  in  1911  ) 

21  In  1914  ( . 


190 

190 


Treatment  before  erection  |  •  •  •  • 

Condition  of  poles  in  1923  (per  cent) 

Sound  . 

Badly  decayed  (through  sapwood). 

Signs  of  sapwood  decay . 

Height  of  poles  (ft.) . 

Poles  sleeved  in  1923 . 

^st  per  sleeve . 

Replaced  between  1923  and  1933... 
Replied  between  >933  and  1935 .  .  . 

Mechanical  mounts,  1933-1935 . 

total  replaced  and  mounted . 

dumber  of  poles  erected  1914 

Replaced  . 

Mounted  . 


None 
.  Open  tank 

20 

20 

60 

40.  45,  .50 
190 
$5.93 
None 
13 
8 

21 

1 

3 


Poles  now  in 


service 


(  14 
1 


24  years 
21  years 


Compare  with  survey  article  "Pole 
Maintenance,  Purchases”  in  Electrical 
WoRLi)  for  November  24,  1934. 


Several  poles  which  were  replaced 
on  account  of  advanced  heart-wood  rot 
were  sound  on  the  outside  around  the 
protected  area,  but  reduced  annulus 
on  account  of  inside  rot  necessitated 
replacement. 

The  above  is  characteristic  of  other 
large  pole  lines  throughout  the  city, 
and  we  firmly  believe  that  results  ob¬ 
tained  here  in  Toronto  from  mainte¬ 
nance  treatment  of  the  larger  wood 
poles  fully  justifies  the  expense  of 
this  maintenance. 

• 

Provides  Low-Cost 
Service  Reliability 

In  order  to  furnish  adequate  service 
at  low  cost  to  a  large  gold  dredging 
company  from  an  isolated  spot  on  a 
60-kv.  transmission  line  loop  it  was 
found  desirable  to  install  two  motor- 
operated  sectionalizing  switches  and 
tap  the  line  between  these  switches. 
While  the  application  of  automatic 
motor-operated  switches  is  not  new  the 
use  of  a  synchronizing  relay  for  the 
purpose  of  restoring  the  continuity  of 
the  60-kv.  line  is  of  interest. 

The  automatic  relay  equipment  con¬ 


sists  of  one  synchronizing  relay  type 
IJS-llA,  115  volts,  60  cycles;  one 
auxiliary  relay  type  HG-10,  24  volts 
d.c,;  two  under-voltage  relays  type 
MC,  and  one  definite  time  tripping 
relay  type  CR-2823-MC12.  These  de¬ 
vices  for  the  automatic  operation  of 
the  two  line  switches  provide  for: 

1,  Opening  of  both  switches  if  po¬ 
tential  on  the  60-kv.  line  falls  to  ap¬ 
proximately  25  volts  (secondary)  and 
remains  below  approximately  50  volts 
for  a  period  of  five  minutes. 

2,  Instantaneous  reclosure  of  the 
switch  on  either  line  on  return  of  po¬ 
tential  in  excess  of  50  volts  on  the 
corresponding  line. 

3,  Reclosure  of  the  remaining 
switch  in  not  less  than  approximately 
fifteen  seconds  after  potential  returns 
on  the  corersponding  line,  provided 
that  the  voltage  difference  and  phase 
angle  between  the  potentials  on  the 
two  lines  are  not  greater  than  the 
maximum  for  which  the  synchronizing 
relay  is  adjusted  and  remain  within 
this  limit  long  enough  to  determine 
that  the  lines  are  in  synchronism 
through  a  tie  at  some  other  point  on 
the  system. 

Two  500-volt-amp.  potential  trans¬ 
formers  were  used  in  place  of  capac¬ 
itor  couplers  for  the  reason  that  no 


Automatic  sectionalizing  station  on  60-kv.  line 

Power  feeder  is  tapped  between  the  two  steel  dead-end  towers.  Synchronizing 
relay  and  control  equipment  are  housed  in  the  galvanized  iron  building  within  the 
Inclosure. 
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loW'Voltage  power  was  available  for 
battery  charging  and  station  lights. 
Battery  charging  power  is  obtained 
through  a  copper  oxide  rectifier  from 
the  station  lighting  circuits. 

• 

Emergency  Metering 
if  Transformer  Fails 

By  W.  G.  PARMENTER 

Superintendent  of  Meters, 

Georgia  Power  &  Light  Company,  Valdosta 

A  balanced  three-phase,  three-wire 
load  can  be  metered  by  a  three-wire, 
single-phase  meter  and  this  affords  a 
basis  for  metering  such  loads  in  emer¬ 
gency  manner  in  case  either  a  current 
transformer  or  voltage  transformer 
fails  and  cannot  be  immediately  re¬ 
placed.  As  shown  in  the  diagram,  it 
is  merely  necessary  to  rearrange  the 
connections  so  as  to  parallel  the  meter 
potential  coils  on  the  good  transformer 
and  reverse  either  the  potential  or  cur¬ 
rent  coil  of  the  proper  element. 

If  it  be  a  current  transformer  which 
has  failed  it  suffices  to  connect  the  two 
current  coils  in  series  and  in  reverse 
to  the  good  transformer  and  then  in¬ 
terchange  and  reverse  the  secondary 
connections  from  the  voltage  trans¬ 
formers  to  the  elements. 

In  either  case  the  metering  has  the 
accuracy  limitations  of  the  three-wire, 
single-phase  meter.  For  the  character¬ 
istic  case  of  a  polyphase  motor  operat¬ 
ing  under  unbalanced  line  voltage  con¬ 
ditions  the  least  error  will  be  found 
for  connection  (a)  if  the  interme¬ 
diate  voltage  be  used.  Thus,  for  volt¬ 
ages  of  200,  220  and  240  use  the  220- 
volt  phase.  Strictly,  the  voltage  re¬ 
quired  for  accuracy  is  220.9  (root 
mean  square  of  the  extremes),  but  the 
error  is  less  than  ^  per  cent  even  in 
this  case  of  10  per  cent  unbalance 
when  the  intermediate  voltage  is  used. 


Cutting  Cost  of 
Line  Maintenance 

Close  engineering  supervision  of 
routine  line  extensions  and  mainte¬ 
nance  on  the  system  of  the  Malden 
(Mass.)  Electric  Company  is  a  factor 
in  economical  operation.  Outlining 
methods  of  saving  cost  in  this  field 
before  a  group  of  New  England  utility 
men,  Kenneth  W.  Proctor,  electrical 
engineer  of  the  company,  stated  that  in 
the  past  decade  substantial  sums  have 
been  expended  by  utilities  in  rebuild¬ 
ing  distribution  systems  which  were 
antiquated  rather  than  worn  out. 

Whenever  a  pole  carrying  a  distri¬ 
bution  transformer  is  due  to  be  re¬ 
placed  at  Malden  it  is  the  company 
policy  to  check  the  size  of  the  trans¬ 
former,  its  location  with  respect  to  its 
load,  and  to  make  any  changes  neces¬ 
sary  at  the  time  the  transformer  is 
being  handled  due  to  pole  replace¬ 
ment  work.  The  policy  of  always 
changing  a  distribution  transformer 
when  it  has  to  be  removed  from  an  old 
to  a  new  pole  is  favored  by  the  com¬ 
pany.  It  is  usually  more  economical 
from  the  standpoints  of  time  consumed 
and  service  interruption  to  hang  an¬ 
other  transformer  on  the  new  pole 
than  to  attempt  to  transfer  an  existing 
unit  from  pole  to  pole,  keeping  it 
working  in  the  interim  by  jumpers. 
This  method  allows  distribution  trans¬ 
formers  to  be  routed  through  the  re¬ 
pair  shop,  where  they  can  be  inspected, 
cleaned  and  repaired  much  more  thor¬ 
oughly  and  at  lower  cost  than  where 
this  type  of  maintenance  is  attempted 
in  the  field  in  service.  The  use  of 
load  indicators,  while  expensive,  can 
be  justified  from  the  prevention  of 
service  outage  and  damage  to  trans¬ 
formers  alone.  These  devices  also  re¬ 
veal  transformers  which  are  being  op¬ 


erated  considerably  under  their  rating. 
The  net  result  of  Malden  transformer 
usage  policies  is  that  the  company 
periodically  buys  transformers  of  25- 
kva.  rating,  rarely  anything  smaller  or 
larger.  A  survey  of  transformer  loads 
often  indicates  that  a  few  25-kva.  units 
will  probably  be  due  for  replacement 
within  the  next  few  years.  By  making 
the  replacement  at  the  proper  time  it 
is  possible  to  make  use  of  the  removed 
units  instead  of  buying  additional 
ones.  The  reverse  situation  also  ap¬ 
plies  and  has  the  additional  advantage 
of  effectively  controlling  the  trans¬ 
former  investment. 

Formerly  drop  construction  was 
used  for  every  transformer  rated  at  15 
kva.  and  over,  but  as  a  result  of  study¬ 
ing  the  weights  of  modern  trans¬ 
formers  and  pole  loadings  it  has  been 
found  that  a  25-kva.  transformer  can 
safely  be  placed  at  the  pole  top.  This 
saves  about  $80  per  transformer  in 
sizes  from  15  to  25  kva.  inclusive 
wherever  these  transformers  are  in¬ 
stalled  or  the  supporting  poles  are 
replaced. 

Reinforcing  Cable- 
Sleeve  Reseals 

By  C.  L.  ABBOTT 

Underground  Department, 

Nebraska  Power  Company,  Omaha 

Seals  on  the  sleeves  of  13.2-kv. 
buried  iron-armored  cable  have  re¬ 
cently  caused  some  difficulty.  This 
cable  is  highly  impregnated  with  a 
light  oil  compound.  During  the  ex¬ 
treme  summer  heat  the  compound 
seems  to  expand  to  such  an  extent  that 
some  of  the  seals  were  lifted  open  and 
part  of  the  compound  leaked  out.  In 
resealing  these  sleeves,  building  over 
and  around  the  seal  with  more  solder 
was  tried,  but  this  was  not  always  sat¬ 
isfactory.  The  practice  now  is  to  rein¬ 
force  both  the  sleeve  and  the  seal  with 
several  turns  of  ^-in.  copper  braid, 
soldered  in  place  around  the  sleeve 
and  over  the  seal. 

Splitting  sleeves  longitudinally  has 
been  discontinued  except  where  al*so- 
lutely  necessary.  Whenever  it  is  done 
the  sleeve  is  reinforced  wdth  several 
bands  of  ^-in.  copper  braid.  The 
usual  method  is  to  cut  the  sleeves 
crosswise,  bell  the  inner  end  of  one 
half,  so  it  will  partially  telescope  the 
other  half  and  wipe  a  joint  around  the 
sleeve.  This  gives  additional  strength 
and  eliminates  the  possibility  of  sliarp 
points  of  solder  inside. 
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MeterinK  rontinued  with  instrument  transformer  out  of  service 
Acceptable  accuracy  afForded  by  (a)  when  a  voltage  transformer  falls  and  (b) 
when  a  current  transformer  fails. 
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Station-type  Thy 
rite  arresters  and 
protective  capaci¬ 
tors  for  a-c  rotat¬ 
ing  machines 


Station-type  Thyrite 
arresters  for  power 
transformers  and 
other  station  appara¬ 
tus  (V- 


Use  C-E  Expulsion  Protective  Caps 

The  Modern  Protection 

for  Transmission  Lines 


SINCE  August,  1934,  on  the  line  piaured  here,  there  have 
been  more  than  100  operations  of  expulsion  gaps,  as  shown 
by  discharge  indicators.  Yet  there  has  not  been  a  single  outage 
of  this  line  from  lightning. 

G-E  expulsion  protective  gaps  installed  on  your  lines  will 
practically  eliminate  flashovers,  damage  to  insulators,  and  line 
outages.  They  provide  a  simple  and  economical  means  of  obtain¬ 
ing  vinually  lightningproof  transmission  lines. 

For  Existing  Lines 

Expulsion  gaps  are  easily  applied  to  almost  any  existing  line 
construction.  Simple  mounting  hardware  is  available  to  fit  any 
type  of  line  structure.  Installation  costs  are  low,  and  no  costly 
grounding  at  structures  is  required. 

For  New  Lines 

Expulsion  gaps  make  possible  substantial  economies  in  the 
construction  of  new  lines. 

Ask  for  Bulletin  GEA-1858B  for  complete  information.  General 
Elearic,  Schenectady,  N.  Y. 


Expulsion  pro¬ 
tective  gaps  for 
transmission 
lines 


Distribution  arresters 
for  primary  distribu- 
Ition  systems  and  dis« 
tribution  transformers 


GENERAL 


ELECTRIC 


Thyrite  meter  protectors  for 
watthour  meters  _ 
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Power  at  Work  in  Industry 


New  ideas  and  practices  in  industrial  electrification  as  presented  by 
industrial,  consulting  and  power  sales  engineers 


Twenty-one  units  are  provided  in 
the  general  section  photographed,  and 
each  unit  is  designed  to  transmit  a 
small  proportion  of  the  light  for  ap¬ 
pearance  only  through  the  bottom  of 
the  luminaire.  The  drafting  section  is 
70  ft.  long  X  28  ft.  wide  x  13  ft.  high 
and  the  fixtures  are  economically  sup¬ 
ported  on  short  runs  of  ^-in.  conduit, 
which  also  carry  the  horizontal  ^-in. 
feed  piping  through  ceiling  attach¬ 
ment.  Walls  were  sprayed  with  white 
paint  to  aid  in  the  flux  distribution. 
The  wiring,  which  was  installed  by  the 
Coghlin  Electric  Company,  Worcester, 
provides  for  control  of  three  units  per 
circuit  at  a  central  switch  cah'net 
rather  than  at  individual  lamps. 


2S0  nnatt  strip  heattr 
boltwd  to  b/adt 


Tapgd  hand/e' 


Electrically  warmed  knife  cut: 
cold  honey 


Dim  Shop  Now  Bright 
Drafting  Room 

At  the  factory  of  the  Riley  Stoker 
Corporation,  Worcester,  Mass.,  a  sec¬ 
tion  of  the  machine  shop  formerly 
occupied  by  overhead  line  shafting  Electrical  equipment  on  a  median- 
and  belt-driven  machinery  was  trans-  ical  coal  loader  has  to  stand  consider* 
formed  into  a  drafting  room  in  which  able  vibration  and  shock  during  the 
indirect  lighting  plays  a  vital  part  in  operation  of  the  machine.  This  is 
satisfactory  production.  The  depart-  particularly  true  of  the  resistor  units 
ment  contains  ten  bays,  each  equipped  which,  in  addition  to  being  used  in  the 
with  two  300-watt  Guth  type  R-4357  controller  illustrated  in  connection 
fixtures  mounted  about  10  ft.  above  with  a  shunt  field  discharge,  are  also 
the  floor  and  delivering  15  ft. -candles  on  the  open  type  electrical  equipment 
on  the  drafting  boards.  on  the  same  loader  mounted  directly  on 


lot,  but  still  leaves  much  to  be  desired. 
When  this  deplorable  situation  came 
to  the  attention  of  the  power  sales  de¬ 
partment  of  the  Detroit  Edison  Com¬ 
pany  it  was  suggested  that  the  knife 
could  be  kept  warm  by  electricity. 

One  of  the  honeycomb  machetes  was 
secured  and  a  250-watt  strip  heater 
fastened  on  it  close  to  the  handle,  as  is 
shown  in  the  accompanying  sketch. 
When  one  of  the  honey  butchers  tried 
it  he  gave  a  shout  of  great  joy.  A 
few  knives  were  equipped  with  heaters 
and  then  one  man  in  the  honey 
business  decided  to  establish  a  honey- 
knife  business  and  he  is  now  putting 
out  commercially  a  knife  with  a  hol¬ 
low  blade  inside  of  which  the  heating 
element  is  ensconced. 


Strip  Heaters  Used 
as  Control  Resistors 


Power  Data  from  Air- 
Conditioned  Store 


A  Boston  jewelry  store  20  ft.  wide  x 
60  ft.  long,  with  a  total  capacity  of 
14,400  cu.ft.,  installed  an  air-condi¬ 
tioning  system  for  summer  service 
about  two  years  ago,  and  in  24 
months’  operation  consumed  12,901 
kw.-hr.  for  cooling  and  dehumidifica¬ 
tion  only.  No  outside  air  connection 
is  provided,  recirculation  only  being 
employed.  Two  3-hp.  Frigidaire  com¬ 
pressors  located  in  the  basement  sup- 


Absence  of  shadows  features  lighting  of  converted  factory  drawing  ofRce 
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How  to  Protect  Transformers 
From  Secondary  Faults 

ALSO  TO  ISOLATE  SERVICE-ENTRANCE  FAULTS 


CLOSED 


UiE  new  G-E  indicating  secondary 
fuse  cutout.  It  is  particularly  suited 
for  installation  in  the  secondary  leads  of 
transformers  69OO  volts  and  above,  thus 
protecting  these  transformers  from  sec¬ 
ondary  faults.  It  can  be  closely  co¬ 
ordinated  with  primary  fuses  and  relays. 


•  AND  FACILITATE  BANKING 
OF  TRANSFORMER  SECONDARIES 


•  It  can  also  be  co-ordinated  with  other 


secondary  protection.  Service-entrance 
faults  can  be  isolated  and  service  conti¬ 
nuity  maintained  to  other  customers  on 
the  same  feeder. 


THE  G-E  INDICATING  SECONDARY  CUTOUT 


•  It  makes  it  economically  possible  to  form  overhead 
networks  by  banking  two  or  more  transformer  second¬ 
aries.  Diversity  of  loading  results — and  consequent 
reduction  of  light  flicker — without  increasing  transfor¬ 
mer  capacity. 


•  For  all  such  applications,  the  best  co-ordination 
with  house  fuses,  both  plug  and  cartridge,  is  obtained 
with  the  G-E  secondary  cutout  and  fuse  links.  For 
complete  description  see  Bulletin  GEA-2261A.  Gen¬ 
eral  Electric,  Schenectady,  N.  Y. 


•  •  • 

‘'\N 

T  'E  WANT  A  SECONDARY  FUSE  CUTOUT  ....  that  is  low  in  cost,  weatherproof, 
easy  to  spot,  safe  and  easy  to  fuse,  and  which  we  can  co-ordinate.  There  are  many 
applications  for  a  suitable  cutout,  that  we  now  are  unable  to  make  economically.” 
This  was  the  gist  of  what  central-station  operators  told  Sidney  R.  Smith  when  he  set 
out  to  provide  operating  men  with  a  new,  efficient  tool. 

Sid  Smith,  one  of  the  men  behind  G-E  cutouts,  knew  exactly  what  was  wanted  before 
he  ever  put  pencil  to  paper  on  the  design  of  the  new  G-E  secondary  cutout.  He 
knew,  from  your  point  of  view,  what  he  had  to  do  to  meet  your  needs.  The  result  is 
the  new  G-E  secondary  cutout,  which  opens  new  avenues  in  the  field  of  secondary 
protection. 
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Rufcited  »)trip  heaters  in  control  resistor 
units  on  mechanical  coal  loader 


Two  strip  heater  elements  mounted  flat 
in  controller  panel 


the  structural  frame.  To  meet  this 
situation  advantage  is  taken  of  the 
ruggedness  of  strip  heaters.  The 
“Chromalox”  resistor  units  used  in 
this  installation  are  230-volt.  220-watt 
elements  connected  in  series. 

• 

Synchro-Tie  Motors 
Drive  Marine  Ways 

Individual  drive  has  replaced  group 
drive  to  haul  out  the  six  cradles  which 
pull  a  river  barge  up  the  marine  ways 
of  the  U.  S.  Engineering  Department 
at  Memphis,  Tenn. 

lentil  recentlv  the  cradles  had  been 


driven  by  a  long  shaft  connected  to 
one  150-hp.  motor,  this  to  insure  that 
the  load  was  distributed  evenly  among 
the  cradles  and  that  all  cradles  were 
pulled  up  at  the  same  speed.  Losses 
in  the  shaft  with  this  system  were  very 
large  and  any  trouble  with  the  shaft 
made  the  whole  system  inoperative. 

When  the  ways  were  enlarged  indi¬ 
vidual  drive  for  each  cradle  was 
Installed.  A  30-hp.  induction  gear- 
motor  with  an  additional  speed  reduc¬ 
tion  gives  an  over-all  ratio  of  1,275 
to  1  at  the  chain  of  each  cradle.  To 
keep  the  s[>eed  of  all  cradles  the  same 
a  20-hp.  W'estinghouse  synchro-tie 
motor  also  is  connected  to  each  cradle 
drive.  Besides  giving  greater  ease  of 
maneuverability  of  cradle  than  was 
possible  with  the  line  shaft  drive,  the 
synchro-tie  drive  makes  it  possible  to 
use  any  combination  of  the  six  cradles 
at  once.  In  addition  cradles  can  be 
lowered  at  double  the  withdrawing 
speed,  thus  saving  considerable  time. 

• 

Electric  Heat  Solves 
Melting  Problem 

By  L.  L.  BOOTH 

Consumers  l^ower  t^ornpany, 
Muskegon,  Mich. 

In  the  manufacture  of  a  refrigerator 
cabinet  certain  joints  around  the  top 
are  sealed  with  a  heavy  black  tar-like 
compound.  The  compound  is  heated 
to  about  300  deg.  F.,  and  at  this  tem¬ 
perature  it  becomes  a  liquid  which  is 
poured  from  a  ladle  into  the  joints 
and  seams.  This  operation  is  part  of 
the  production  line  and  must  be  per¬ 
formed  as  the  boxes  move  along  a  con¬ 
veyor  past  the  melting  pot.  In  a  Mich¬ 
igan  plant  there  are  five  such  stations, 


at  each  of  which  a  considerable  quan¬ 
tity  of  compound  is  kept  at  the  re- 
.quired  temperature. 

Until  recently  these  melting  pots 
were  heated  unsatisfactorily  with  gas 
because  the  compound  would  overheat 
or  run  over  the  sides  into  the  gas 
flame  with  dangerous  fires  resulting; 
also,  dirt,  smoke,  fumes  and  excess 
heat  made  for  poor  working  condi- 


Melting  pot  for  inflammable  compound 
heated  by  low-heat-intensity  unit.  Detail 
shows  metal  sheets  brazed  to  tubular  unit 
to  increase  surface  area. 

tions.  The  power  salesman  suggested 
electric  heat,  but  was  told  that  it  could 
not  be  made  to  work,  due  to  the  fact 
that  the  very  poor  heat  conductivity  of 
the  compound  would  cause  the  electric 
heating  element  to  build  up  an  exces¬ 
sive  temperature  and  ignite  the  ma¬ 
terial. 

To  convince  the  prospect,  a  2,500- 
watt,  7-ft.  length  of  tubular  sheathed 
heating  element  was  bent,  as  shown, 
and  placed  in  an  insulated  pot  as  an 
immersion  heater.  Sheets  of  heavy 
copper  were  brazed  to  the  sheath  and 
in  this  way  the  surface  area  was  in¬ 
creased  sufficiently  to  keep  the  element 
temperature  below  the  “smoke  point 
of  the  compound.  A  thermostat  to 
control  the  temperature  and  a  box  on 
the  side  to  hold  the  ladles  and  keep 
them  hot  completed  a  neat  and  most 
satisfactory  melting  pot.  All  objec¬ 
tionable  features  of  the  gas-heated  pots 
were  eliminated  and  the  compound 
was  held  at  just  the  right  working 
temperature  at  all  times.  The  con¬ 
struction  of  seven  more  electrically 
heated  pots  was  immediately  ordered, 
and  all  are  now  in  operation. 


Individual  synchro-tie  drive  provides  flexibility  and  maneuverability 
for  cradles  of  marine  ways 
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New  Engineerin«  Ideas 


Discoveries,  proposals  and  developments  by  electrical  engineers 
and  scientists  in  the  field,  the  factory  and  the  laboratory 


Tap-Changer  for 
Small  Transformers 


Scheme  Speeds 
Conduit  Installation 


into  two  parts:  (1)  A  welded  tank 
containing  drum-type,  tap-changing 
switches,  (2)  driving  mechanism,  tap¬ 
ping  indicators  and  auxiliaries  on  the 
side  of  the  drum  switch  housing. 

The  drum  switches,  of  which  there 
are  two  per  phase,  are  mounted  on  a 
square,  insulated  shaft  and  are  alum¬ 
inum  castings  fitted  with  copper  seg¬ 
ments.  Contact  fingers  on  either  side 
of  the  drum  shaft  make  contact  with 
the  drum  segments  and  are  connected 
through  oil-tight  bushings  to  the  trans¬ 
former  windings.  The  drum  shaft 
projects  through  an  oil-tight  gland 
into  the  driving  compartment. 

Tap  changing  is  accomplished  by 
the  mechanism  shown  schematically  in 
the  accompanying  illustration.  A 
motor  or  hand-driven  worm  gear  ar¬ 
rangement  slowly  rotates  a  cam,  which 
in  turn  expands  a  coil  spring.  When 
fully  expanded  the  coil  spring  is  re¬ 
leased,  causing  a  pin  to  engage  and 
rotate  a  gear  wheel  keyed  to  the  drum 
shaft.  This  sudden,  rapid  rotation  of 
the  drum  switch  completes  tap  change. 

Mechanical  interlock  makes  it  im¬ 
possible  for  the  tap-changing  mecha¬ 
nism  to  be  operated  by  hand  and 
motor  drive  at  the  same  time.  In  addi¬ 
tion,  limit  switches  are  provided  to 
prevent  operation  of  the  mechanism 
beyond  the  tapping  range.  Opening  of 
the  limit  switch  breaks  the  motor  cir¬ 
cuit  and  also  that  of  the  contactor 
operating  coil. 

This  device,  made  by  the  Hack- 
bridge  Electric  Construction  Company, 
Ltd.,  Walton-on-Thames,  England,  was 
described  in  The  Engineer  (London). 


A  tap-changing  device  using  spring 
recoil  to  carry  out  the  actual  tap¬ 
changing  operation  and  which  em¬ 
ploys  resistance  rather  than  a  choke 
to  limit  current  during  changes  is 


In  the  construction  of  the  new 
double-leaf,  bascule  type  bridge  across 
the  channel  between  Alameda  and 
Oakland,  Calif.,  the  problem  of  in¬ 
stalling  the  control  circuits  between 
the  operators’  houses  at  either  end  of 
the  bridge  was  solved  by  a  new  method 
of  conduit  installation.  Four-inch 
iron  pipes  were  used  and  the  group  of 
conduits  was  assembled  completely  on 
a  nearby  dock,  the  conduits  being 
racked  together  to  conform  to  the 
width  of  the  river  bed.  Large  bends 
were  made  at  either  end  in  order  to 
bring  the  terminals  of  the  conduit 
group  well  above  the  surface  of  the 
water  after  it  had  been  lowered  into 
place. 

The  iron  pipe  was  covered  with  a 
compound,  wrapped  with  two-ply  can¬ 
vas  strips  and  then  racked  into  a  com¬ 
posite  whole  by  means  of  closely 
spaced  strap  iron  clamps,  as  shown  in 
the  accompanying  illustration.  The 
entire  conduit  assembly  then  was 
moved  over  to  the  two  long  barges  and 
towed  into  position  alongside  the 
bridge  and  over  a  channel  which  had 
been  dredged  in  the  river  bed.  It  was 
raised  as  a  unit,  dropped  into  position, 
terminal  boxes  fastened  at  either  end 
and  the  entire  duct  system  was  then 
ready  to  receive  the  cables.  The  actual 
installation  took  but  a  few  hours  and 
was  accomplished  with  a  minimum  of 
expenditure  for  this  type  of  construc¬ 
tion. 


Drum  Shaft 


Motor 


Operating  mechaniMii  of  lap-changing 
equipment  for  low-output  transformers 

Gear  wheel  A,  having  slots  cut  in  periphery 
and  having  same  number  of  slightly  con¬ 
cave  faces  B  midway  between  slots,  is  keyed 
to  drum  shaft.  Gear  wheel  and  drum  shaft 
can  be  moved  through  small  arc  by  pin  C, 
which  engages  in  slot  of  gear  wheel.  Gear 
wheel  and  drum  shaft  are  locked  by  cam 
D  engaging  with  faces  B,  after  completion 
of  each  tap  change.  Worm  and  gear  E  and 
F  are  connected  by  a  short  s'haft  to  cam 
G.  As  cam  rotates  one  of  its  surfaces 
conies  in  contact  with  pin  II,  expanding 
coil  spring.  After  the  pin  has  rotated 
through  about  one-half  revolution  the 
spring  passes  dead  center  and  snaps  back 
to  the  unextended  position,  completing  ro¬ 
tation  of  pin  H  and  transmitting  its  rapid 
motion  through  coupling  K  to  pin  C  and 
thus  to  drum  shaft. 


being  advanced  in  England  as  a  means 
of  providing  tap-changing  facilities 
for  relatively  low-output  transformers, 
such  as  5(X)  kva.  or  less,  without  un¬ 
duly  increasing  their  cost.  Voltage 
variation  in  1;J  per  cent  steps  is  said 
to  be  possible  with  negligible  flicker 
and  inductive  “kicks”  are  avoided  with 
its  use,  it  was  declared. 

This  equipment  is  roughly  divided 


Control  conduits  installed  as  unit 

(a)  Rack  of  conduits  a.ssembled  on 
dock  near  bridge  location. 

(b)  Terminal  box  and  the  run  into 
the  bridge  foundation  shielded  by 
fender. 
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Avoids  Sheath  Loss 
in  Multiple  Cables 

By  E.  L.  MICHELSON 

Engineering  Department, 
Commonwealth  Edison  Company, 
t'hicago 

Calculations  made  to  determine  the 
effect  of  sheath  currents  in  a  typical 
installation  of  this  character  show 
that  interconnection  of  sheaths  at  more 
than  one  point  must  be  avoided  or  the 
phases  grouped  so  that  each  duct  con¬ 
tains  A,  B  and  C  phase  cables. 


In  the  a.c.  network  vaults  in  Chi¬ 
cago  the  connection  between  the  trans¬ 
former  secondary  terminals  and  net¬ 
work  bus  is  made  with  500,000-circ.- 
mil,  single-conductor,  lead-covered 
cables.  The  transformers  vary  in  size 
from  300  to  750  kva.,  requiring  more 
than  one  cable  per  phase  in  the  trans¬ 
former  leads.  These  cables  drop  from 
the  transformer  to  the  floor  of  the 
vault,  run  horizontally  across  the  vault 
in  ducts  and  then  rise  vertically  to 
connect  to  the  bus.  Because  the  cables 
emerge  from  the  transformer  case  only 
a  few  feet  above  the  floor,  with  the 
phases  separated,  it  is  convenient  to 
install  each  phase  in  a  separate  duct, 
as  shown  in  the  sketch.  At  the  trans¬ 
former  end  of  the  run  the  lead  sheaths 
of  all  the  cables  are  solidly  bonded 
to  the  transformer  case.  At  the  bus 
end  the  phases  are  grouped  before  the 
cables  are  connected  to  the  bus;  unless 
precaution  is  taken  the  lead  sheaths  of 
the  various  phases  will  make  contact 
at  this  point,  and  heavy  sheath  cur¬ 
rents  will  flow  when  the  transformer 
is  loaded. 

The  calculations  are  based  on  gen¬ 
eral  equations  given  by  Halperin  and 
Miller.*  While  these  equations  are  de¬ 
rived  for  only  one  conductor  per  phase, 

•A.I.E.E.  Trans.  1929. 


CONFIGURATION 

RATIO  OF  SHtATH  CURRENT 
TO  COPPER  CURRENT 

Of  CABLES 

AVtRAGC  VALUE  tOR  EACH  PHASE 

5  r- 

5”-t 

A4  0.1S6 

o 

O 

O 

B  *0.120 

A4 

B4 

C4 

C  ♦  0.160 

8 

8 

8 

A  ♦  0.  27 

B  *0.  19 

A* 

B« 

c* 

C*0.28 

($) 

($) 

& 

A*  0.  58 

B*  0.  27 

A* 

B4 

C4 

C  ♦  0.40 

« 

A  ♦  0.48 

B  *  0.  52 

A^ 

B4 

c  ♦ 

C  *  0.50 

8§ 

A  ♦  0.64 

B  ♦  0.44 

A  ♦ 

Bt 

C  ♦  0.67 

Fig.  1 — Sheath  currents  in  single¬ 
conductor  cables 

Values  are  for  500,000  clrc.mll  cable  with 
6/64-ln.  lead  and  4/64-ln.  Insulation.  Phase 
rotation  Is  A,  B,  C.  With  three  cables  per 
phase  the  average  sheath  current  In  the  “C" 
phase  cables  is  40  per  cent  of  the  conductor 
current  and  the  sheath  losses  reduce  the  ca¬ 
pacity  of  the  group  of  cables  to  61  per  cent 
of  their  capacity  without  sheath  losses  (see 
Pig.  2). 


Fig.  2 — Sheath  loss  reduces 
cable  capacity 

For  cable  and  cable  conflgurations  shown  In 
Fig.  1.  Note  that  addition  of  fifth  cable 
reduces  total  capacity,  also  that  sheath  cur¬ 
rents  limit  cable  capacity  to  400  kva.  at 
208  volts. 


it  can  be  shown  that  with  certain 
simplifying  assumptions,  they  can  be 
extended  for  use  in  cases  of  more  than 
one  cable  per  phase.  It  is  assumed 
that  in  each  phase,  the  currents  in  the 
conductors  and  sheaths  are  equal,  then 
the  current  for  the  sheath  in  the  aver¬ 
age  position  can  be  found  by  using  the 
G.M.R.  (geometric  mean  radius)  for 
this  conductor  instead  of  the  radius 
used  in  the  case  of  one  conductor  per 
phase.  This  gives  the  average  value 


of  sheath  current  for  the  phase  group 
with  a  fair  degree  of  accuracy,  provid¬ 
ing  that  the  separation  between  phases 
is  appreciable.  The  exact  calculation 
of  each  of  the  sheath  currents,  taking 
into  account  the  unbalance  in  currents 
in  conductors  of  the  same  phase  and 
the  exact  configuration  of  each  of  the 
cables,  is  an  extremely  difficult,  if  not 
impossible  task.  However,  the  approx¬ 
imate  calculations  are  sufficiently  close 
for  all  practical  purposes,  since  other 
factors  such  as  temperatures  and  spac- 
ings  can  not  be  ascertained  with  a  high 
degree  of  accuracy. 

• 

Connector  Press 
Works  by  Gun  Powder 

For  applying  the  connectors  in  con¬ 
junction  with  crab- joint  splices  on  sec¬ 
ondary  non-leaded  network  cable  (see 
Electrical  World,  March *14,  1936) 
and  for  similar  purposes  a  new  form 
of  press  has  been  devised.  It  employs 
a  gun  powder  shell  which  is  detonated 
by  a  hammer  tripped  by  a  trigger  in 
the  pistol-grip  handle.  The  device  is 
in.  long  and,  fully  insulated  for 
line  network  use,  weighs  6  lb.  Details 
were  given  by  C.  P.  Xenis  of  the  New 
York  Edison  Company  in  a  recent 
paper  read  to  the  power  group  of  the 
New  York  section  of  the  A.I.E.E. 

Soldering  is  completely  eliminated 
by  this  means  of  effecting  good  elec¬ 
trical  connections.  The  connectors  are 
bored  for  the  various  sizes  of  secon¬ 
dary  network  conductors  and  the  in¬ 
dentations  made  by  the  press  are 
adequate  to  insure  thorough  contact  to 
each  inserted  conductor. 


Gun  powder  provides  force 
for  connector  press 

(a)  The  shear  pin  enhances 
the  impact  blow  by  delaying  the 
plunger  movement  until  the 
cylinder  pressure  is  at  maximum. 

Tools,  Inc.,  Hampton,  N.  J. 

(b)  This  form  is  that  devised  by  the  Temple  Velocity  Equipment  Company 
New  York. 


The  device  (patent  pending)  is  made  by  Impact 
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CARRYING  OUT  ONE  OF  THE  STANDARD  ROUTINE  TESTS  ON  L-M  TRANSFORMERS 


L-M  TRANSFORMERS  are 


RIGIDLY  INSPECTED-CAREFULLY  TESTED 

Inspection  of  L-M  Transformers  starts  with  the  raw  mate- 
,  '•  rial  and  follows  through  every  step  of  the  assembly. 

Workmanship  is  methodically  watched  and  checked. 

The  finished  transformers  are  carefully  tested  in  accord¬ 
ance  with  the  standards  of  A.  I.  E.  E.  and  N.  E.  M.  A. 

The  test  characteristics  of  every  transformer  are  filed. 

Every  diligent  effort  is  made  to  assure  that  L-M  Trans¬ 
formers  have  uniformly  high  quality — give  reliable  service. 


More  reasons  why  "UM  TRANSFORMERS 
ARE  BETTER  TRANSFORMERS." 


LINE  MAIERIAECO. 

SOUTH  MILWAUKEE.  WISCONSIN.  U.  S.  A. 
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Building  IJp  the  Load 


ISetp  ideas  and  practices  in  selling  electrical  equipment  and 
service  to  industrial,  commercial  and  domestic  customers 


The  number  turned  down  because  of 
poor  credit  was  about  4  per  cent  of 
the  total  sold.  The  credit  department 
was  somewhat  lenient  in  granting 
credit,  taking  the  viewpoint  that,  if  a 
customer’s  account  was  not  delinquent 
and  was  not  one  that  had  to  be  fol¬ 
lowed  each  month,  the  customer  was 
a  suitable  risk  to  extend  credit  to  of 
$3  per  month.  It  disregarded  the  fact 
that  the  customer  was  obligating  him¬ 
self  for  Si 20,  but  based  the  rating  only 
on  the  amount  of  S3  per  month  plus 
the  increased  electric  bill. 


Selling  Low-Income 
Refrigerator  Market 

BY  C.  W.  TENNANT 

Western  United  Gas  &  Electric 

Company,  Aurora,  Ill. 

Kecently  the  Western  United  Gas  & 
Electric  Company  made  a  trial  cam¬ 
paign  to  see  if  it  could  get  refrigera¬ 
tion  into  low-consumption  customers’ 
homes  quickly.  August,  otherwise  a 
dull  month  for  selling  refrigeration 
and  acknowledged  as  a  post-season 
month,  was  selected  for  the  campaign. 
Careful  consideration  was  given  to  the 
dealers,  as  no  special  terms  or  induce¬ 
ments  would  be  offered  that  could  not 
be  matched  by  the  dealer.  The  Meter- 
Ice  plan  at  the  rate  of  10  cents  per 
day  was  selected  as  the  most  attractive 
to  the  customer,  since  no  down  pay¬ 
ment  was  required  and  the  refrigera¬ 
tor  could  be  purchased  by  the  same 
method  the  customer  was  using  in  buy¬ 
ing  ice.  The  D3-35  Frigidaire  was 
selected  as  large  enough,  in  most 
cases,  for  the  customer  to  whom  the 
campaign  was  directed.  It  has  more 
capacity  than  the  average  50-Ib.  ice 
box  and  its  price  enables  us  to  sell  it 
so  that  it  can  be  paid  for  in  approxi¬ 
mately  three  years,  this  period  being 
set  to  conform  to  dealer  practice. 

Analyzing  the  reason  why  many  a 
customer  had  not  heretofore  purchased 
revealed  that  the  principal  factors 
were  the  uncertainty  of  his  employ¬ 
ment  and  earnings  and  his  timidity  in 
obligating  himself  for  an  amount  of 
SlOO  or  more.  To  offset  this  resis¬ 
tance  the  salesmen  were  given  the  priv¬ 
ilege  of  writing  on  the  face  of  the 
contract  a  cancellation  clause  which 
read:  “This  contract  can  be  canceled 
at  any  time  and  the  return  of  the  re¬ 
frigerator  will  cancel  the  balance  due. 
All  payments  made  shall  be  retained 
by  the  company.” 

Twenty-eight  sales  were  made  the 
first  day  to  prospects  the  salesmen  had 
previouslv  worked  on  but  had  been 
unable  to  sell.  Later  the  employees’ 
new  prospects  began  to  come  in,  so  the 
sales  averaged  about  the  same  number 
each  day  for  the  first  two  weeks, 
.^bout  60  per  cent  of  the  sales  were 
to  prospects  turned  in  by  employees 


Analysis  of  Sales 


Number  of  Bales  . 

Clerks  . 

Factory  employees  . 

State,  county  and  city  employees.  . 

Railroad  employees  . 

Mechanics  . 

Truck  drivers  . 

Liaborers  . 

Employees  . 

Salesmen  . 

Managers  . 

Gas  station  attendants  . 

others  . 

Average  earnings  of  purchasers .... 

Average  number  in  family . 

Number  sold  on  prospect . 

Per  cent  sold  on  prospin  t . 

Av.  kw.-hr.  cons,  before  campaign. 
Av.  cons,  first  fall  month  after  sale 
Per  cent  consumption  increase . 


Other  than  salesmen.  No  newspaper 
advertising  was  done. 

Sales,  totaling  475,  by  weeks  were 
as  follows:  First,  190;  second,  168; 
third,  72;  fourth,  35;  fifth,  10. 

Sale  of  the  small  refrigerators  did 
not  interfere  with  the  sale  of  larger 
sizes,  which,  as  a  matter  of  fact, 
greatly  increased.  Many  of  the  larger 
sizes  were  sold  on  the  Meter-Ice  plan 
of  15,  20  and  25  cents  per  day.  In 
August,  1934,  50  refrigerators  were 
sold,  while  in  August,  1935,  186  re¬ 
frigerators  other  than  the  D3-35’s  were 
sold,  an  increase  of  272  per  cent. 


Mercury  Portables 
Boost  Light  Level 

The  newest  use  of  high-intensity 
mercury  lamps  is  in  indirect  portables 
suitable  for  supplementary  illumina¬ 
tion  in  light-starved  offices  and  small 
retail  shops  where  the  wiring  for  light¬ 
ing  is  already  loaded  to  safe  limits. 
Experiments  by  the  Westinghouse 
Lamp  Company  indicate  that  such 
practice  will  both  raise  the  illumina¬ 
tion  and  improve  the  color  quality. 

In  many  offices  and  shops  today 


Daylight  approximated  with  indirect  portable  mercury  lamp 

Lamp  height  70  in.,  reflector  opening  20  in.  A  mat-flni&’h  is  used  on  reflector  sur¬ 
face  to  diffuse  light.  A  special  transformer  is  concealed  in  lamp  base.  Lamp, 
by  Mutual-Sunset  Company,  is  rated  at  400  watts  and  is  used  in  office  with  12-ft. 
ceiiing. 
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A  Plan  to  unite  Utility  and  Appliance  Dealers 
Into  a  single  force  directed  toward  a  common 
ob|ectlve. 


A  copy  of  our  booklet,  "Domestic  Line  Load 
Building,"  is  being  sent  to  utility  executives 
throughout  the  country.  Did  you  get  yours  ? 


COMMERCIAL  INVESTMENT  TRUST 
INCORPORATED 

One  Park  Avenue,  New  York,  N.  Y. 


Sale  of  appliances  can  be  increased,  credit 
losses  reduced,  public  relations  Improved,  and 
a  steady  Increase  in  line  load  recorded. 


where  wiring  capacity  will  not  permit 
the  use  of  adequate  illumination  with 
safety  a  mercury  lamp  indirect  por¬ 
table  can  be  plugged  in  a  convenience 
outlet,  which  is  usually  on  a  separate 
circuit  from  the  overhead  illumination. 
Operating  at  a  higher  efficiency  than 
incandescent  lamps,  a  400-watt,  high- 
intensity  mercury  lamp  will  provide 
illumination  equivalent  to  a  750-watt 
incandescent  lamp. 

In  a  typical  office  bay  with  a  12-ft. 
ceiling  and  with  decorations  of  high 
reflection  characteristics  a  400-watt 
mercury  lamp  was  said  to  add  from 
5  to  10  ft. -candles  on  the  desk  tops. 
Office  illumination  of  15  ft.-candles 
average  on  the  desk  tops,  produced  by 
four  500-watt  incandescent  lamps  in 
semi-indirect  fixtures,  showed  an  in¬ 
crease  of  6  ft.-candles  when  the  400- 
watt  mercury  portable  was  placed  in 
the  center  of  the  room. 

The  bluish-white  light  of  the  mer¬ 
cury  lamp  compensates  for  the  lack  of 
blues  in  the  yellowish-red  incandescent 
light.  The  combined  illumination  ap¬ 
proaches  the  color  of  daylight  and 
gives  a  more  natural  working  light  in 
those  offices  where  accountants  and 
clerks  must  keep  their  eyes  glued  to 
ledgers  all  day. 

Lighting  in 
Print  Shops 

From  more  than  500  light-intensity 
readings  taken  in  Chicago  printing 
establishments  the  Chicago  Lighting 
Institute  has  compiled  the  accompany¬ 
ing  tabulation  showing  minimum  aver¬ 
age  and  maximum  amounts  of  light  at 
various  places.  The  extreme  variation 
between  minimum  and  maximum  all 


along  the  line  furnish  abundant  proof 
that  the  printing  business  is  a  field 
that  will  amply  repay  cultivation  by 
the  illuminating  engineer. 

• 

Cheerfulness  Makes 
Payments  Painless 

Bv  PRESLEY  W.  MELTON 

Lombard,  111. 

From  a  lot  of  discussion  and  sug¬ 
gestions  on  how  a  bill  teller  should 
act  while  taking  the  public’s  money 
Commonwealth  Edison  Company  has 
found  six  things  to  do. 

The  tellers  could  not  easily  agree, 
so  volunteers  tried  out  the  suggestion 
for  a  few  days.  To  greet  each  cus¬ 
tomer  with  a  pleasant  “good  morning” 
takes  time  and  customers  are  obliged 
to  respond.  A  smile  requires  con¬ 
scious  volition,  or  else  an  unconscious 
stimulant.  It  was  physically  impos¬ 
sible  to  smile  at  300  customers  a  day 
when  at  least  250  failed  to  smile  back. 
Most  of  the  many  suggestions  that 
sounded  good  in  theory  were  elimi¬ 
nated  by  practice,  until  the  standard 
routine  was  boiled  down  to  the  fol¬ 
lowing: 

1.  Dress  neatly  and  attractively. 

2.  Look  pleasantly  at  the  approaching 
customer. 

3.  Work  rapidly  without  hurrying  the  cus¬ 
tomer. 

4.  Avoid  interruption  or  conversation  with 
other  employees. 

5.  Count  the  change  aloud;  put  it  on  the 
receipted  bill;  push  it  within  easy  reach  of 
the  customer. 

6.  Look  at  the  customer  and  say,  “Thank 
you.” 

A  time  study  showed  that  this  ele¬ 
mentary  routine  increased  both  the  ac¬ 
curacy  and  the  speed  of  the  tellers  who 
followed  the  routine. 


Electricity  Purifies 
Milk  by  New  Process 


Electricity  is  being  used  at  the 
plants  of  Foremost  Dairies,  Inc.,  Bir¬ 
mingham,  Jacksonville  and  Atlanta,  to 
purify  milk  without  cooking  it.  Cur¬ 
rent  at  220  volts  is  passed  through  the 
milk  and  a  temj)erature  of  165  deg. 
maintained  for  20  seconds.  This  con¬ 
trasts  sharply  with  the  old  method  of 
maintaining  a  temperature  of  145  deg. 
for  30  minutes.  At  Birmingham  the 
50-kw.  installation  is  served  by  the 
Birmingham  Electric  Company. 

Milk  pasteurized  by  the  older  proc¬ 
ess  developed  a  cooked  taste.  That 
this  has  been  overcome  by  the  neu 
method  is  indicated  by  the  fact  that  a 
prize  of  SIO  was  offered  to  any  one 
who  could  distinguish  between  raw  and 
“electro-pure”  milk  in  a  blindfold  test. 


Foot-Candles  Illumination  in  Chicago  Job  Printing  Industry 

(Data  obtained  from  twelve  printing  establishments) 


-Foot-C  andles - . 


I.ocation  or  O|>eration 

Mini- 

mum 

-Aver¬ 

age 

Maxi¬ 

mum 

Remarks 

Dffice,  clerical . 

8 

10 

13 

Type  setting,  tvpe  cases . 

2 

IS 

45 

Mainly  local  lighting. 

Linotype,  monotype,  general 
room  lighting . 

2 

7.5 

15 

Linotype,  monotype  key¬ 
board  and  copy . 

9 

24.5 

50 

Entirely  local  lighting. 

Linotype  machines,  matrices. 

60 

93 

120 

Entirely  local  lighting. 

Monotype,  justification  gage. 

16 

Vertical  illumination. 

Monotype,  casters . 

4 

16 

30 

Combination  8\'8tem. 

Vtitre  and  trim  saws . 

3 

16 

30 

Tx)cal  lighting. 

Proof  presses . 

2 

8.3 

19 

General  lighting. 

Proof  reading . 

II 

48.5 

100 

I,ocnl  lighting. 

Imposing  tables  -stones . 

2 

16 

65 

l/>w-mounted  RLMs  etc. 

Make-up  banks . 

II 

32.6 

90 

1-7  ft.-candles  vertical. 

Pressr(M>m.  general  lighting.. 

2 

5.75 

20 

Presses  —Platen . 

3 

6  5 

12 

l*reeses  — \'ert  ical . 

5 

12.6 

22 

Ink  fountains  — 1-2  fc. 

. —  Foot-Candles - - 

Location  or  Operation 

Mini¬ 

mum 

Aver¬ 

age 

Maxi¬ 

mum- 

Remarks 

Presses — Flat  bed  2-revolu¬ 
tion  under  feed  board . 

0.5 

8.3 

50 

Presses  -Flat  bed  2-revolu¬ 
tion  feed  board  and  cylinder 

4 

12 

55 

ReadiiifM  taken  at  or  near 

Presses  -Delivery  end . 

2 

7.  1 

23 

cylinder. 

Presses  -Ink  fountains . 

1 

3.9 

9 

Vertical  foot-candles — de- 

Presses  -Offset  at  cylinders. . 

8 

13 

20 

livery  board  raised. 
Vertical  foot-candles. 

Cutters — Trimmers,  gage...  . 

1 

23 

500 

Ixwal  lighting  —vertical  fc. 

Cutters — Trimmers,  bench... 

2 

9.8 

25 

Horisontal  foot-candles. 

C  utters — -Tables . 

2 

3.2 

6 

General  lighting. 

Gathering,  folding  and  glu¬ 
ing  tables . 

1 

12 

38*  ^Daylight. 

Stitchers  and  staplers . 

2 

5 

8 

Multiple  folding  machines. . . 

1 

3.6 

15 

General. 

Carton  and  box  folding,  glu¬ 
ing  machines . 

I 

11.3 

45 

Power  paper  punches — Drills. 

2 

8.5 

40 

i4  (9.34) 
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Recent  Rate  Changes 
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Louisville  Gas  &  Electric  Company’s 
negotiations  with  the  city  concerning  a  rate 
reduction  were  discontinued  following  a  con¬ 
ference  at  which  no  agreement  could  be 
reached.  The  city  is  seeking  a  rate  slash  which 
would  lower  the  annual  bill  to  consumers  by 
11,300,000.  T.  B.  Wilson,  president  of  the 
company,  issued  the  following  statement :  “The 
Louisville  Gas  &  Electric  Company  regrets 
extremely  that  its  negotiations  with  the  city 
regarding  gas  and  electric  rates  have  been 
halted.  It  is  our  sincere  hope  that  they 
will  be  resumed.  We  feel  that  the  matter 
can  be  worked  out  far  more  satisfactorily, 
both  for  our  customers  and  the  company  by 
negotiation  than  by  taking  it  to  the  courts. 
Long,  drawn-out  litigation  is  likely  to  prove 
disadvantageous  both  to  our  customers  and 
the  company.  We  are  ready  to  resume  dis¬ 
cussions  with  the  city  at  any  time,  looking 
forward  to  an  amicable  and  equitable  settle¬ 
ment  of  the  rate  question  in  Louisville.” 

Wisconsin  Public  Service  Commission 
has  been  asked  by  Two  Rivers,  Wis.,  to 
approve  a  reduction  in  electric  rates.  By 
a  unanimous  vote  the  city  council  approved 
a  resolution  making  that  request.  The  city 
-t  eks  to  gain  the  same  rate  of  5  cents  per 
kilowatt-hour  for  the  first  step  as  in  Mani¬ 
towoc,  Wis.,  and  asks  that  the  commission 
set  the  above  rate  so  that  it  may  go  into 
effect  on  May  1,  1936.  It  was  pointed  out 
at  the  meeting  that  the  local  municipal 
utility,  despite  a  rate  reduction  ordered  two 
years  ago,  was  making  a  return  of  between 
10  and  12  per  cent. 


(BAIS-20) 


TEST  SWITCHES 


METERS 

RELAYS 

INSTRUMENTS 


TESTING 

CALIBRATING 

DISCONNECTING 


What  Air  Conditioning 
Means  to  Manufacturers 

In  the  Boston  Edison  Company’s  terri¬ 
tory  it  is  computed  that  in  a  total  of 
$701,700  worth  of  air-conditioning  equip¬ 
ment  now  in  service  fourteen  classifica¬ 
tions  of  apparatus,  materials  and  service 
benefit  from  these  installations,  entirely 
apart  from  their  value  as  energy  users. 
The  following  table  gives  the  breakdown 
of  investment  values  as  allocated  to  the 
manufacturers  concerned: 


Cat.  No.  1007  F  Superior  Test  Switch 
For  3  phase,  3  wire  meters 


Superior  Test  Switches  are  rugged  and  well 
made.  We  have  them  in  standard  types  or 
special  types  to  meet  all  requirements. 
Get  paid  for  ALL  energy  consumed — use 
Superior  Test  Switches. 


Amount 

$24940.3 

146.2.'>1 

145.251 

29,471 

20,664 

31,716 

14.735 

13..332 

11.928 

10.525 

8.420 

6,876 

4,911 

3,508 


Compressors . 

Heat  transfer  units . 

Duets  . 

Wiring'  and  safety  switches 

Blower  and  drive . 

Lahor  . 

Motors  . 

Controls  . 

Freight  and  haulage . 

Structural  materials  . 

Refrigerant  . 

Copper  tubing  . 

Air  filter  . 

Insulation  . 


Just  ask  for  Bulletin  343 


Totals 


Sweden’s  Hydro  Capacity 

The  utilized  hydro-electric  power  in 
Sw»*den  at  the  end  of  1934  totaled 
1.418,000  kw.,  with  an  additional  122,000 
kw.  under  construction,  according  to  the 
Department  of  Commerce’s  Economic  and 
Tra.le  Notes,  which  quotes  the  Associa- 
fioii  of  Swedish  Hydro-Electric  Plans, 
StO(  kholm.  At  the  end  of  1933  the 
capacity  was  1,391,000  kw.,  with  116,000 
Itw.  building. 


*Been  at  it  Since  1920 


U)IK9EIR€0: 
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agement  of  the  Little  Rock  operations  of 
Arkansas  Power  &  Light  Company.  In 
1932  he  resigned  this  position  to  become 
vice-president  and  general  manager  of 
Mississippi  Power  &  Light  Company. 


MEN 

OF  THE  INDUSTRY 


out  and  pull-box  lines.  W.  J.  Wicken- 
heiser  has  been  appointed  sales  repre¬ 
sentative  in  the  New  York  territory  for 
the  same  lines. 


Stites  Transferred  to  Ohio 
as  Manager  at  Youngstown 

Samuel  Stites  has  been  appointed 
division  manager  of  the  Youngstown 
division  of  the  Ohio  Edison  Company, 
succeeding  the  late  C.  S.  MacCalla,  ac¬ 
cording  to  announcement  at  Akron  by 
A.  C.  Blinn,  executive  vice-president. 

Mr.  Stites  has  had  a  long  experience 
in  engineering  and  sales  activities  con- 


R.  J.  Throckmorton  Succeeds 
G.  W.  Swift  in  Norfolk 

Transfer  of  Robert  J.  Throckmorton, 
vice-president  of  the  Virginia  Electric  & 
Power  Company  at  Richmond  to  Nor¬ 
folk,  Va.,  to  serve  in  the  same  capacity, 
has  been  announced.  In  going  to  Nor¬ 
folk  Mr.  Throckmorton  is  returning  to 
the  city  where  several  years  ago  he  also 


►  T.  Jefferson  Coolidce  and  Joseph 
P.  Manning  were  elected  to  the  board 
of  directors  of  the  Edison  Electric  Illu¬ 
minating  Company  of  Boston  at  the  an¬ 
nual  meeting  held  March  17  to  succeed 
Charles  Francis  Adams  and  1.  Tucker 
Burr,  who  recently  resigned  because  of 
restrictions  of  the  Public  Utility  Holding 
Act  of  1935.  Mr.  Coolidge  is  a  former 
vice-president  of  the  First  National 
Bank  of  Boston  and  a  former  Under 
Secretary  of  the  United  States  Treasury. 
Mr.  Manning  is  president  and  treasurer 
of  Joseph  P.  Manning  Company,  cigar 
manufacturers,  chairman  of  the  board 
of  directors  of  the  Boston  Elevated  Rail¬ 
way  and  a  director  of  the  Merchants 
National  Bank  of  Boston. 


R.  I.  Brown  Made  President 
of  Mississippi  Power 

Rex  1.  Brown,  for  3V2  years  vice-presi¬ 
dent  and  general  manager  of  the  Missis¬ 
sippi  Power  &  Light  Company,  has  been 
elected  president  of  the  company.  Mr. 
Brown  brings  to  his  new  position  the  ex¬ 
perience  and  background  of  27  years 
spent  in  the  electric  utility  business  in 
the  south. 

Beginning  with  the  Little  Rock  Rail¬ 
way  &  Electric  Company  as  a  storeroom 


nected  with  the  electric  industry.  He 
goes  to  the  Ohio  Edison  Company  from 
Consumers  Power  Company,  where  he 
has  l)een  in  charge  of  power  and 
lighting  sales  at  Muskegon.  Both  com¬ 
panies  are  subsidiaries  of  the  Common¬ 
wealth  &  Southern  Corporation. 

After  leaving  the  U.  S.  Naval  Air 
Service  at  the  conclusion  of  the  war, 
Mr.  Stites  entered  the  employ  of  the 
General  Electric  Company  and  was 
engaged  in  engineering  work  at  the  Fort 
Wayne  and  Schenectady  works,  follow¬ 
ing  which  he  was  appointed  sales  engi¬ 
neer  in  the  Nashville,  Tenn.,  office  of 
the  General  Electric  Company  where 
he  was  located  from  1920  to  1925. 

At  that  time  he  left  the  General  Elec¬ 
tric  Company  to  become  secretary  and 
chief  engineer  of  the  Belle  Meade  Land 
Company,  Miami,  Fla.,  in  charge  of  con¬ 
struction  work,  including  water  and 
lighting  systems,  dredging  and  similar 
operations.  In  1927  Mr.  Stites  joined 
the  Consumers  Power  organization  as 
power  and  lighting  engineer  at  Battle 
Creek,  transferring  to  Muskegon  the 
following  year. 


served  as  vice-president  of  the  Virginia 
utility.  A  graduate  of  the  Virginia 
Military  Institute,  Mr.  Throckmorton 
became  identified  with  the  Virginia  Rail¬ 
way  &  Power  Company,  predecessor  of 
the  Virginia  Electric  &  Power  Company, 
in  Richmond  as  distribution  engineer. 
Subsequently  he  was  assigned  to  Nor¬ 
folk  as  distribution  engineer,  was  later 
named  superintendent  of  light  and 
power  and  after  three  years  was  ap¬ 
pointed  general  superintendent  of  light 
and  power  of  the  company  with  offices 
in'  Richmond.  Then  he  was  advanced 
to  the  position  of  general  manager  of 
the  electric  department  of  the  Rich¬ 
mond  division  and  in  1929  assumed 
the  executive  duties  of  vice-president  in 
Norfolk. 

In  Norfolk  he  will  take  the  position 
formerly  held  by  G.  W.  Swift,  who  has 
been  transferred  to  Beaumont,  Tex.,  to 
serve  the  Gulf  States  Utilities  Company, 
also  a  Stone  &  Webster  subsidiary.  Mr, 
Swift  has  been  in  Norfolk  since  1934 
and  previously  had  been  connected  with 
the  Western  Public  Service  Company 
in  Nebraska,  another  unit  in  the  Stone  & 
Webster  system. 

helper,  he  was  soon  advanced  to  meter  • 

inspector  and  later  became  superintend¬ 
ent  of  the  meter  department.  From  this  ►  H,  C.  Jones,  who  formerly  was  in 
position  he  went  into  the  commercial  de-  charge  of  transmission  substation  de¬ 
partment  as  manager,  and  eighteen  years  signing  for  Allied  Engineers,  Inc.,  in 

ago  became  manager  of  commercial  and  Birmingham,  Ala.,  has  joined  the  Gt  or- 

power  sales.  He  later  assumed  the  man-  gia  Power  Company,  As  assistant  to 


►  James  Robertson  has  been  elected 
chairman  of  the  Vancouver,  B,  C.  branch 
of  the  Engineering  Institute  of  Canada. 

►  A.  H.  Tutin  has  been  appointed  by  the 
Walker  Electrical  Company  of  Atlanta 
sales  representative  in  the  New  England 
territory,  covering  only  the  Walker  cut- 
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Maintenance  and  tKe  prevention  of  outages  are  perhaps  the  most 
important  items  to  be  considered  in  computing  the  real  cost  of  power 
lines. 

For  many  years  high  initial  cost  of  insulation  has  been  explained 
to  the  purchaser  on  the  theory  that  low  maintenance  cost  over  the 
years  to  follow  was  the  natural  corollary  of  this  higher  original  cost. 

This  is  no  longer  true. 

Today,  because  of  modern  engineering  progress  and  up-to-date 
production  methods.  Porcelain  Products  is  able  to  offer  to  the  industry 
a  complete  line  of  standard  insulators  at  fair  prices  and  yet  assure  the 
purchaser  of  the  absolute  minimum  in  maintenance  costs. 


PORCELAIN  PRODUCTS  INC. 


PARKERSBURG,  W.VA.-  U.S.A. 
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L.  J.  Ragsdale  he  will  supervise  trans¬ 
mission  maintenance  from  the  general 
ofiBce  in  Atlanta.  After  leaving  Birming¬ 
ham  he  was  an  engineer  with  the  federal 
Reclamation  Service  in  Denver,  Colo. 

• 

Virginia  Electric  &  Power 
Announces  New  Appointments 

Several  changes  in  personnel  of  the 
Virginia  Electric  &  Power  Company 
have  just  been  announced  by  officials  of 
the  company  in  Richmond. 

John  A.  Davis,  Jr.,  formerly  manager 
of  the  Ashland  district,  has  succeeded 
R.  G.  Carroll  as  assistant  to  the  presi¬ 
dent.  Mr.  Davis  joined  the  Virginia 
utility  in  1927,  serving  at  first  as  an 
engineer.  Since  that  time  he  has  been 
assistant  to  executives  in  several  depart¬ 
ments.  Mr.  Carroll  has  been  promoted  to 
manager  of  transportation  for  the  Nor¬ 
folk  division.  H.  Holmes  Harper,  for¬ 
merly  a  member  of  the  lighting  division 
of  the  sales  department,  has  been  ap¬ 
pointed  manager  for  the  Ashland  district, 
succeeding  Mr.  Davis. 

J.  H.  Stribling  has  been  made  super¬ 
intendent  of  the  electric  department  for 
the  Richmond  district,  with  general 
supervision  of  the  activities  of  that  de¬ 
partment.  Mr.  Stribling  has  been  a 
member  of  the  Virginia  Electric  &  Power 
organization  for  more  than  three  decades 
and  has  been  superintendent  of  light  and 
power  since  1925. 

Joseph  T.  Sullivan,  who  for  the  past 
five  years  has  been  manager  of  the  elec¬ 
tric  department  of  the  Richmond  dis¬ 
trict,  has  been  made  manager  of  the 
Portsmouth  district.  He  succeeds  W.  F. 
Fairlamb,  who  has  taken  up  new  duties 
in  the  construction  department  in  Rich¬ 
mond.  Mr.  Sullivan  has  been  a  member 
of  the  organization  since  1929  and  had 
been  connected  with  Stone  &  Webster, 
Inc.,  for  more  than  twenty  years. 

►  E.  V.  Caton,  Winnipeg  Electric  Com¬ 
pany,  was  elected  a  vice-president  of  the 
Engineering  Institute  of  Canada  at  the 
convention  held  last  month  in  Hamilton, 
Ont. 

►  Emory  C.  Branch,  formerly  manager 
of  the  Puget  Sound  Power  &  Light  Com¬ 
pany  at  Sumner,  Wash.,  has  been  trans¬ 
ferred  to  Seattle  as  power  sales  engi¬ 
neer.  K.  E.  Hollingsworth,  who  has 
been  connected  with  the  Puget  Sound 
utility  since  1929,  has  been  appointed  to 
succeed  Mr.  Branch  at  Sumner. 

►  H.  A.  Reisch,  formerly  identified  with 
the  relay  test  department  of  the  General 
Electric  Company  at  Philadelphia,  Pa., 
has  entered  the  system  operating  depart¬ 
ment  of  the  Tennessee  Electric  Power 
Company.  Mr.  Reisch  was  in  the  test 
department  of  General  Electric  for  five 
years  after  leaving  Syracuse  University. 


C.  C.  Chesney 


honorary  vice-president  of  the  General 
Electric  Company  and  former  associate 
of  the  late  William  G.  Stanley,  inventor 
of  the  transformer  and  alternating-cur¬ 
rent  distribution,  lighting  a  replica  of 
the  original  Edison  incandescent  lamp, 
using  a  replica  of  the  original  Stanley 
transformer,  in  ceremonies  at  Pittsfield, 
Mass.,  Friday  night,  March  20,  as  part 
of  a  national  celebration  marking  Stan¬ 
ley’s  great  contribution  to  the  electrical 
industry.  The  ceremony  was  relayed  to 
New  York  by  telephone  wire. 

• 

►  Edward  Lynch,  meter  engineer  for¬ 
merly  with  the  General  Electric  Company 
of  South  America,  is  now  with  the  Gen¬ 
eral  Electric  Company  at  West  Lynn, 
Mass. 

►  Nathan  Gouldtharpe  has  been  ap¬ 
pointed  district  manager  of  the  Virginia 
Public  Service  Company  at  Warrenton, 
Va.,  to  succeed  Charles  C.  Bodeker.  Mr. 
Gouldtharpe  entered  the  employ  of  the 
old  Warrenton  Electric  Light  &  Power 
Company  in  1916. 

►A.  E.  Kennelly,  professor  emeritus  of 
electrical  engineering  at  Harvard  Uni¬ 
versity  and  Massachusetts  Institute  of 
Technology  and  chairman  of  the  Ameri¬ 
can  Standards  Association  committees 
on  definition  of  electrical  terms  and  on 
electric  and  magnetic  magnitudes  and 
units,  was  recently  awarded  the  Mascart 
Medal  by  the  Societe  Fran^aise  des  Elec- 
triciens.  The  medal,  which  is  awarded 
every  three  years  by  the  French  elec¬ 
trical  society,  was  given  to  Dr.  Kennelly 
because  of  his  contributions  to  pure 
science  and  for  his  services  on  the  inter¬ 
national  committees  whose  efforts  cul¬ 
minated  last  summer  in  the  adoption  of 
the  meter  -  kilogram  -  second  system  of 
units  by  the  International  Electrotech¬ 
nical  Commission.  Dr.  Kennelly  is 
honorary  president  of  the  International 


Electrotechnical  Commission  and  chair¬ 
man  of  the  United  States  National  Com 
mittee.  Mr.  Kennelly  is  the  first  Uniteii 
States  scientist  to  receive  the  Mascart 
Medal. 

►  Col.  Charles  G.  Blakeslee,  couns*  1 
for  the  New  York  Public  Service  Coni- 
mission  since  1923,  has  resigned,  effec¬ 
tive  April  1.  Colonel  Blakeslee  was 
made  a  member  of  the  commission  Ly 
Governor  Miller  in  1921.  His  term 
expired  in  1923  and,  although  he  was 
a  Republican,  the  commission  controlled 
by  Democrats,  named  him  as  counsel. 

OBITUARY 

►  Thomas  F.  Rady  of  Rockville,  Conn., 
a  director  of  the  Connecticut  Light  & 
Power  Company  and  formerly  a  director 
of  the  Rockville-Willimantic  Lighting 
Company,  died  March  15. 

►  George  B.  Alvord,  a  director  of  the 
Torrington  (Conn.)  Electric  Company, 
died  suddenly  March  1  while  vacationing 
at  Nassau  in  the  Bahama  Islands.  A 
native  of  Torrington  and  a  graduate  of 
Yale  University,  Mr.  Alvord  has  long 
been  a  leading  figure  in  local  industrial 
and  financial  fields. 

►  Jean  Rey,  managing  director  of  the 
French  electrical  engineering  firm  of 
Sautter,  Harle  &  Company,  died  recently 
in  Paris,  at  the  age  of  74.  Mr.  Rey  was 
one  of  the  founders  and  honorary  presi¬ 
dent  of  the  Chambre  Syndicale  de  la 
Construction  Electrique. 

►  Harry  D.  Wheelock,  electrical  con¬ 
tractor,  died  March  17  in  Meadowbrook 
Hospital,  Manhasset,  Long  Island,  N.  Y., 
after  an  illness  of  three  weeks.  He  was 
60  years  of  age.  Mr.  Wheelock  estab¬ 
lished  his  own  business  in  Cedarhurst,  : 
L.  I.,  which  he  conducted  for  25  years. 

He  installed  electric  light  and  power  t 
equipment  in  Atlantic  seaboard  states.  j 

►  Henry  W.  Jackson,  who  retired  in  - 

1932  as  assistant  manager  of  the  Gen-  ; 
eral  Electric  Company’s  plant  at  Sche-  I 
nectady,  N.  Y.,  died  March  19  at  East 
Orange,  N.  J.,  as  the  result  of  an  opera-  I 
tion.  Following  graduation  from  the  i  = 
Stevens  Institute  of  Technology  in  1892,  ■ 

Mr,  Jackson  entered  the  employ  of  the  { 
Edison  Lamp  Works  of  the  General  Elec¬ 
tric  Company  in  Harrison,  where  he  re¬ 
mained  several  years.  Later  he  served  as 
manager  for  the  Westinghouse  Lamp 
Company  in  New  York.  About  1908  Mr.  : 
Jackson  returned  to  the  Edison  Lamp  , 
Works  and  devoted  his  efforts  particu¬ 
larly  to  miniature  lamps  and,  later  to  the 
development  and  manufacture  of  radio 
tubes.  In  1925,  when  the  Edison  Lamp 
Works  were  merged  with  the  National  ^ 
Lamp  Works,  he  went  to  Schenectady, 
where  he  remained  until  his  retirenit^nt. 

Mr.  Jackson  was  63  years  of  age. 
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ecording  rne  payroll 
earnings  information 
required  by  the 


Burrouiihs  Typewriter  Payroll  Accounting 
Machine  writes  check,  earnings  record, 
employee’s  statement  and  payroll  summary 
In  one  operation.  Column  selection  auto* 
matically  controlled.  All  totals  accumulated. 


.\s  employers  face  the  responsibility  of  maintaining  more 
adequate  payroll  and  earnings  records  for  each  employee  in 
order  to  meet  the  requirements  of  the  Federal  Social  Security 
Act  and  related  legislation,  they  will  be  interested  in  recent 
Burroughs  machine  developments. 

Large  and  small  employers  alike  are  finding  that  these 
developments  in  the  complete  line  of  Burroughs  bookkeeping 
and  accounting  machines  enable  them  to  select  the  exact 
equipment  they  need  to  handle  their  payroll  records  with 
greater  speed,  ease  and  economy. 


Burroughs  Desk  Bookkeeping  Machine  posts 
earnings  records,  automatically  prints  dates 
in  proper  columns,  automatically  subtracts 
deductions — calculates  net  pay. 


If  you  have  not  already  done  so,  it  will  pay  you  to  investigate 
— to  find  out  how  Burroughs  can  assist  you  to  meet  your  pay¬ 
roll  and  earnings  records  problem  with  the  minimum  change 

in  equipment,  and  at  the  lowest  pos- 
sible  accounting  cost.  Telephone  the 
local  Burroughs  office.  Or,  if  more 
convenient,  mail  the  coupon  below. 


Burroughs  Electric  Carriage  Check-Writing 
Typewriter  writes  payroll  checks  either  in 
units  or  in  strips.  Payroll  summary  com¬ 
pleted  at  same  operation.  Fast  and  easy 
insertion  and  removal  of  checks. 


BURROUGHS  ADDING  MACHINE  CO. 
6933  Second  Blvd.,  Detroit,  Michigan 

should  like  complete  information  on: 
Q  Burroughs  Typewriter  Payroll  Accounting 
Machine;  Q  Burroughs  Desk  Bookkeeping 
Machine;  Q  Burroughs  Electric  Carriage  Check- Writing  Typewriter; 
n  Burroughs  Automatic  Payroll  Machine. 


Burroughs  Automatic  Payroll  Machine  writes 
check,  employee’s  earnings  statement,  earn¬ 
ings  record  and  payroll  summary  in  one 
operation.  Accumulates  all  necessary  totals, 
automatically  ejects  and  stacks  checks  in  order. 


ame. 
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Municipal  Plants 

Centerville,  Iowa- 


-Out  of  a  population  of 
8,000  this  city  recorded  March  16  a  vote 
of  2,116  on  the  proposition  to  grant  a  25- 
year  franchise  to  the  Iowa  Southern  Utilities 
Company.  Of  the  total  only  130  citizens 
voted  against  granting  the  franchise,  while 
1,986  voted  in  favor  of  it. 

Burlington,  Kan. — Revocation  of  a  grant 
of  $41,300  awarded  from  the  old  public 
works  appropriations  to  cover  30  per  cent  of 
the  cost  of  labor  and  materials  used  in  build¬ 
ing  an  electric  light  plant  has  been  an¬ 
nounced  by  Public  Works  Administrator 
Harold  L.  Ickes.  The  city  is  said  to  have 
built  the  plant  without  complying  with 
P.W.A.  rules  and  regulations  governing  all 
local  construction  projects,  and  following 
the  uniform  policy  applying  to  all  such 
cases,  the  allotment  was  rescinded. 

La  Plata,  Mo. — A  temporary  injunction 
restraining  P.W.A.  from  allocating  $100,000 
for  a  municipal  light  plant  was  issued  re¬ 
cently  by  the  District  of  Columbia  Supreme 
Court.  Missouri  Power  &  Light  Company 
asked  for  the  injunction. 

Fredericksburg,  Va. — City  Council  will 
shortly  appoint  a  committee  to  study  the  rec¬ 
ommendation  of  establishing  a  municipal 
electric  plant  to  operate  in  connection  with 
the  municipal  gas  plant.  City’s  contract 
with  Virginia  Electric  &  Power  Company 
expires  in  1939. 

Hartford,  Wis. — Under  an  agreement  for 
rural  electrification  negotiated  by  the  state 
public  service  commission  between  ofiicers 
of  the  Wisconsin  Gas  &  Electric  Company 
and  city  officials,  the  city  plant  will  have  the 
right  to  serve  the  town  of  Erin,  Washington 
County,  and  the  southern  half  of  six  sections 
in  the  town  of  Hartford.  The  Hartford 
utility  will  withdraw  its  pending  applica¬ 
tion  before  the  commission  to  give  farmers 
electric  service  in  the  towns  of  Rubicon, 


the  extension  of  service  into  rural  districts 
where  line  construction  details  can  be  selected 
with  a  view  to  permanence,  AmCreCo  poles  offer 
strength  that  permits  the  economy  of  long  span 
and  the  durability  of  full  pressure  creosote  treat¬ 
ment  that  provides  for  the  longest  serviceable  life 
of  any  poles  commercially  available. 


AMERICAN  CREOSOTING  COMPANY 


GEORGIA 

CREOSOTINO 

COMPANY 


GOLONIAL 

CREOSOTINO 

COMPANY 


KENTUCKY 


LOUISVILLE 


cott  over  a  new  44,000-volt  transmission 
line.  Wickenburg  owns  its  city  distribution 
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INTEGRITY. . . 

UMuler  Constant  A  base 


Sf.;  . 


BAKELITE  corporation,  247  PARK  AVENUE,  NEW  YORK  N'V 

BAKELITE  corporation  of  CANADA.  LIMITED.  163  D«fferi„  Street.  Toronto.  Ont.rio.  C.n.d 


7  1  Properties  and  characteristics  of 

^  Impact  Bakelite  Molded  which 

''  combine  to  make  it  an  ideal  rough- 
,  service  material  for  electrical  apnli- 
!  cations  are;  high  impact  strength 
^  ,  1  (ranging  up  to  30  pounds  for  an 

inch  square);  high  insulation  value 
I  and  dielectric  strength ;  ami  unusual 
resistance  to  moisture,  heat  anti  cold, 
V-i  oils,wcak  alkalis  and  most  chemicals. 

In  addition  to  these  special  impart 
materials,  other  Bakelite  materials 
possessing  varying  degrees  of  these 
'  7  same  properties  are  contributing  to 

■  .  the  design  anti  perfttrmance  of 

hundreds  of  appliances  and  devices 
‘  7  throughout  the  electrical  imlustr). 

'  \  Our  engineers  will  be  glatl  tt)  ctitip- 

7*7/  erate  in  applying  them  atlvantage- 

ously.  For  general  information  on 
^  these  useful  materials,  w  rite  ftir  our 

'  htioklet  3M,  '’Bakelite  Mtiltled”. 

PARK  AVENUE,  NEW  YORK,  N.  Y. 
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For  heavy  duty  electrical  tlevices 
which  require  insulatit>n  of 
great  strength,  toughness  and  tliira- 
hility.  Impact  Bakelite  Moldetl  is 
proving  extremely  useful.  A  typical 
examjde  of  such  atlvantageous  use 
is  jireseiTted  in  the  Ilessel  300  Am¬ 
pere  Welding  Cable  Connector. 

Completely  housed  in  Impact 
Bakelite  Molded,  this  unarmored 
heavy-duty  device  successfully  w  ith- 
stands  the  abuses  of  portable  w  ehl- 
ing  service,  indoors  and  out.  Its 
rugged  and  safe  construction  has 
caused  its  adoption  by  electric  light 
and  jM)wer  comjianies,  steel  indus¬ 
tries  and  ship-yards. 


- /B\ 

»  axtrali  f 


The  material  of  a  TH0|T!«A!VII 


BLAW-KNOX  PRODUCTS 

- for - 

PUBLIC  UTILITIES 


TRANSMISSION  TOWERS 


Thousands  of  miles  of  transmission  towers  .  .  .  structured  work 
necessitating  highly  specialized  fabrication  .  .  .  enormous  areas 
of  Electroforged  open  flooring  .  .  .  standard  steel  buildings  for 
aU  uses  .  .  .  gas  cleaners  for  natural  gas  lines  .  .  .  steel  forms 
for  concrete  tunnels,  walls,  etc.  .  .  .  steam  purifiers,  desuper¬ 
heaters  .  .  .  clamshell  buckets  .  .  .  and  other  products  of  Blaw- 
Knox  manufacture  are  at  work  for  the  Public  Utilities  of  America. 

The  fact  that  Blaw-Knox  Products  are  in  accord  with  the  rigid 
standards  of  Public  Utility  purchasing  is  proof  not  only  of  the 
merit  of  the  products  themselves  but  of  the  house  behind  the 
products. 


DESUPERHEATERS 


GAS  CLEANERS 


STEEL  BUILDINGS 


CLAMSHELL  BUCKETS 


BLAW-KNOX  COMPANY 

2013  FARMERS  BANK  BUILDING.  PITTSBURGH.  PA. 


system.  The  local  power  plant  will  be  re¬ 
tained  as  an  emergency  standby. 

Lynwood.  Calif. — City  Council  has  de¬ 
cided  to  call  an  election  for  April  14  for 
the  purpose  of  voting  on  the  question  of 
issuing  $350,000  electric  light  and  power 
plant  bonds. 

Udall.  Kan. — City  is  now  receiving  elec¬ 
tric  service  over  a  new  11-mile  transmission 
line  from  the  municipal  plant  at  Winfield. 
Udall  was  formerly  served  by  Kansas  Gas  & 
Electric  Company,  Wichita. 

Columbia,  Tenn. — Board  of  Aldermen  has 
ordered  a  referendum  on  the  question  of 
acquiring  T.V.A.  power  for  the  city,  and 
it  is  probable  that  the  election  will  be 
held  within  30  days.  The  city  several  weeks 
ago  refused  to  accept  a  W.P.A.  loan  and 
grant  to  be  used  in  building  a  municipal 
distribution  system. 

Savannah,  Tenn.  —  Board  of  Commis¬ 
sioners  at  a  recent  meeting  adopted  a  resolu¬ 
tion  requesting  the  Tennessee  Electric  Power 
Company  to  submit  a  figure  for  its  dis¬ 
tribution  system  within  the  city  limits,  with 
the  expectation  that  the  city  will  issue  bonds 
and  purchase  the  system,  and  buy  power 
through  the  Pickwick  Electric  Membership 
Corporation. 

Wichita  Falls,  Tex. — Because  of  the  re¬ 
cent  defeat  of  the  proposal  to  issue  bonds 
for  construction  of  a  municipal  electric  light 
and  power  plant,  Harold  L.  Ickes  has  re- 
voed  the  P.W.A.  loan  and  grant  of  $1,750,- 
000  for  the  project. 

Ashland,  Ohio — City  has  engaged  a  firm 
of  engineers  to  make  preparations  for  con¬ 
struction  of  a  municipal  electric  light  and 
power  plant  to  cost  $1,020,859. 

ViNiTA,  Okla. — Citizens  refused  to  take 
advantage  of  a  five-year  purchase  clause  in 
the  franchise  under  which  the  Public  Ser\- 
ice  Company  of  Oklahoma  operates,  rejecting 
by  a  vote  of  460  to  289  a  proposed  bond 
issue  of  $100,000  for  the  purchase  of  the 
utility’s  distribution  system. 

West  Memphis,  Tenn. — Proposal  to  buy 
the  West  Memphis  Power  &  Light  Company 
is  being  considered  by  City  Council.  Syd- 
nor  Hall,  treasurer  and  general  manager, 
stated  if  the  city  made  a  suitable  proposi¬ 
tion,  his  company  might  sell  out. 

Gainesville,  Tex.— ^ity  Council  soon  will 
submit  to  vote  of  the  people  the  question 
of  granting  a  twenty-five-year  municipal 
franchise  to  the  Independent  Light  &  Power 
Company.  A  petition  signed  by  1,629  citi¬ 
zens  has  been  submitted  to  the  City  Council. 
The  Texas  Power  &  Light  Company  now 
serves  the  city. 


Explosion  and  Fire  Damage 
Two  Foreign  Plants 

Two  foreign  failures,  which  recall  the 
trouble  which  plunged  part  of  New  York 
into  darkness  (Electrical  World,  Feb¬ 
ruary  1,  page  44),  have  been  reported 
recently  from  Bradford,  England,  and 
Rio  de  Janeiro.  In  Bradford  a  large  sec¬ 
tion  of  the  city  was  affected  by  a  fire 
which  was  attributed  to  the  failure  of  an 
insulator  on  the  main  high-tension  switch- 
gear.  The  building  containing  the  switch- 
gear  was  destroyed  with  damage  e>ti- 
mated  at  over  $250,000,  but  the  balance 
of  the  plant  was  intact. 

The  Brazilian  trouble,  scantily  de- 
cribed  in  news  despatches,  was  called  an 
explosion  of  terrific  force,  which,  never¬ 
theless,  did  little  damage  and  service  was 
restored  within  a  few  hours. 
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Mica  as  produced  by  Macallen 
is  regularly  supplied  in  sheets, 
shapes,  rings,  tubes,  tape,  etc., 
to  meet  every  insulation 
requirement.  It  is  always 
uniform  in  composition  and 
mechanical  strength.  Has  high 
thermal  and  electrical  resist- 


Mica  is  not  a  substitute — 
there  is  no  substitute  for 
Mica  as  an  insulating  ma¬ 
terial.  Unaffected  by 
heat,  moisture  or  oil. 


The  THICKNESS  OF  A  HUMAN 
HAIR  WHEN  SPLIT  IN  HALF, 
REPRESENTS  THE  CLOSE  DI¬ 
MENSION  TO  WHICH  MACALLEN 
ACCURACY  IS  FIGURED  IN 
THE  PRODUCTION  OF  Mica 


THE  MACALLEN  COMPANY 

•  16  MACALLEN  ST.,  BOSTON,  MASS.  • 

CHiCAGO,  565  W.  WASHINGTON  BLVD.  •  CLEVELAND,  902  LEADER  BLDG. 


ELECTRICAL  WORLD  >  MARCH  28,  1936 


(943)  83 


LU 


HIrgner 

Trrnsforitiers 


have  these  advantages: 


3  Simple  magnetic  circuits  are  used. 

^  Each  shipment  of  silicon  steel  is  sub¬ 
jected  to  rigid  acceptance  tests;  its 
chemical,  electrical,  and  physical 
characteristics  must  meet  rigid  spec¬ 
ifications. 

(Left) — One  of  several  devices  employed  in  the 
testing  of  core  iron.  The  test  laeing  made  is 
known  as  the  "Epstein  test."  Each  shipment  of 
silicon  steel  is  accepted  only  after  sample  sheets 
have  passed  Wagner  tests  for  specified  chemi¬ 
cal,  electrical  and  physical  properties.  Not  only 
are  samples  from  each  lot  tested,  but  samples 
from  each  "heat"  listed  by  the  silicon  steel 
manufacturer. 


3  The  core  is  never  impregnated—  makes 
it  possible  to  install  new  coils  with 
minimum  of  effort. 

0  After  shearing,  all  laminations  are 
carefully  annealed  in  an  electric 
annealing  furnace. 

(Left)  —  Electric  annealing  furnace  in  which 
core  iron  laminations  are  annealed.  The  use  of 
electricity  for  heating  permits  absolute  control 
over  the  temperature,  of  extreme  importance  in 
annealing  operations.  Variation  in  temperature 
causes  erratic  core  losses — hence,  great  care  is 
exercised  to  assure  the  same  temperature  thru- 
out  each  annealing  operation.  Tnis  annealing 
operation  is  made  necessary  by  the  unavoidable 
handling  of  the  sheet  steel  during  weighing, 
stacking  and  shearing,  each  strain  to  which  it  is 
subjected  setting  up  strains  in  the  steel  which 
lower  permeability  and  increase  hysteresis  losses. 


Complete  details  about  Wagner  distribution  transformers  are 
fully  described  in  Bulletin  ISO.  Write  for  your  copy  today. 

WaiiijeiiEladfeic  Corporation 

6400  Plymouth  Avenue,  SaintLouis,U.S.A.  td336-3b 


J  Built  from  special  non-aging  silicon 
steel  that  has  high  magnetic  perme¬ 
ability,  and  has  very  low  hysteresis 
and  eddy-current  losses. 

O  Laminations  are  sheared  with  the 
grain  of  the  iron, — the  direction  in 
which  magnetic  flux  encounters  the 
least  resistance. 

(Left) — Special  weighing  crane  used  to  weigh 
each  lot  of  iron  when  received,  and  when  re¬ 
leased  for  shearing.  There  is  no  guesswork  in 
Wagner  production — from  the  time  the  raw  ma¬ 
terial  is  received  until  the  complete  transformer 
is  shipped,  every  step  in  production  is  carefully 
watch^  to  exclude  faulty  material.  Only  in  that 
way  has  Wagner  found  it  possible  to  constantly 
improve  transformer  guality. 


TRflNSFORrriERS  fDOTORS  FANS  BRAKES 


SALES  OPPORTUNITIES 
IN  NEW  CONSTRUCTION 

COUNCIL  BLUFFS,  IOWA —  Citizens 
Power  &  Light  Company  has  authorized  new 
transmission  line  in  part  of  Pottawattamie 
County,  with  distributing  system  for  rural 
electrification,  totaling  about  15  miles,  with 
service  facilities,  and  will  begin  work  soon. 

WASHINGTON,  D.  C. — Quartermaster  De¬ 
pot,  United  States  Army,  Twenty-fourth  and 
M  Streets,  receives  bids  until  April  7,  for  one 
oil  circuit  breaker,  6(X)  amp.,  15,000  volts 
(Circular  97). 

OAKLAND,  CALIF.  —  Owens  -  Illinois 
Pacific  Coast  Company,  San  Francisco,  Calif., 
plans  installation  of  motors  and  controls, 
transformers  and  accessories,  conveyors,  regu¬ 
lators  and  other  equipment  in  new  glass 
container  manufacturing  plant  at  Oakland. 
Cost  over  |2,(KX),000.  Company  is  a  sub¬ 
sidiary  of  Owens-Illinois  Glass  Company, 
Toledo,  Ohio. 

CINCINNATI,  OHIO— Union  Gas  &  Elec¬ 
tric  Company  has  taken  out  a  permit  for  new 
addition  to  West  End  generating  plant,  re¬ 
cently  referred  to  in  these  columns,  esti¬ 
mated  to  cost  over  12,000,000  and  will  carry 
out  project  through  19^.  Building  con¬ 
tract  has  been  let  to  Ferro  Concrete  Con¬ 
struction  Company,  Cincinnati.  Installation 
will  include  new  35,000-kw  turbo-generator 
and  accessories,  three  high-pressure  boiler 
units  and  auxiliary  equipment.  Sargent 
&  Lundy,  140  South  Dearborn  Street,  Chi¬ 
cago,  Ill.,  are  consulting  engineers. 

OPELIKA,  ALA. — Lee  County  Electric 
Membership  Corporation,  Cecil  Whatley, 
Opelika,  head,  recently  organized,  plans  new 
transmission  and  distributing  lines  in  Lee 
County,  for  rural  electrification,  totaling  about 
70  miles,  with  power  substation  and  service 
facilities.  Cost  over  $100,(X)0.  Financing 
will  be  arranged  through  Federal  aid. 

EAST  LIVERPOOL,  OHIO  —  Patterson 
Foundry  &  Machine  Company  plans  installa¬ 
tion  of  motors  and  controls,  conveyors,  electric 
hoists  and  other  equipment  in  new  plant 
addition,  primarily  for  manufacture  of  stain¬ 
less  steel  products.  Cost  about  $100,000. 

NEW  HAVEN,  CONN. — State  Procurement 
Officer,  United  States  Treasury  Department, 
1044  Chapel  Street,  receives  bids  until 
March  31  for  two  Diesel  engine-electric 
generating  plants,  with  accessories  (Pro¬ 
posal  2-30-229). 

ROCK  SPRINGS,  WYO.— Union  Pacific 
Coal  Company  has  approved  plans  for  new 
steam-electric  generating  plant  at  local  mining 
properties.  Cost  about  $400,(X)0.  James  L. 
Libby  is  assistant  chief  engineer,  in  charge. 

WATERLOO,  IOWA  —  Central  States 
Power  &  Light  Corporation,  Davenport,  Iowa, 
plans  new  transmission  and  distributing  lines 
in  part  of  Black  Hawk  County,  for  rural  elec¬ 
trification.  including  service  facilities.  Ap¬ 
plication  has  been  made  for  permission. 

LANSING,  MICH.— Olds  Motor  Works, 
Inc.,  a  unit  of  General  Motors  Corporation,  De¬ 
troit,  Mich.,  plans  installation  of  motors  and 
controls,  conveyors,  regulators,  etc.,  in  new 
multi-story  engineering  building,  for  which 
superstructure  will  soon  begin.  Cost  over 
$1.50,000. 

MANSFIELD,  OHIO — State  Prison  Depart¬ 
ment,  Columbus,  Ohio,  receives  bids  until 
April  6  for  three  engine-generator  units, 
with  accessories  and  switchboard,  for  power 
house  at  State  Reformatory,  Mansfield.  J. 
B.  Youngblood,  State  Office  Building,  Colum¬ 
bus,  is  engineer. 

WASHINGTON,  D.  C. — General  Purcha-ing 
Officer,  Panama  Canal,  Washington,  receives 
bids  until  March  31  for  quantity  of  magnet 
wire,  switches,  porcelain  insulators,  junction 
boxes  and  other  supplies  (Schedule  3133). 

ELCHO,  WIS. — Elcho  Corporation  plans 
installation  of  motors  and  controls,  con'cy- 
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Radio  does  a  job  for  the  Utilities 

. . .  and  herds  how! 


yi  GAIN  AND  AGAIN,  radio  has  demonstrated 
its  amazing  power  to  work  quickly  for  the 
utilities.  This  because  it  affords  the  widest  per¬ 
sonal  home  contact  possible  in  securing  the 
ears  of  the  family  for  news  of  refrigerating, 
water  heating,  cooking,  cleaning  and  air-con¬ 
ditioning — through  either  gas  or  electricity. 

News  of  the  utilities  is  “easy  to  take.”  For 
it  brings  its  interesting  stories  right  into  the 
family  circle,  arm-in-arm  with  the  best 
of  radio  programs,  over  local  NBC  stations. 
I'heir  welcome  is  assured. 

Increasing  Domestic  Gas  Load 
Right  now,  more  than  85  eastern  utilities 
have  united  to  support  the  largest  coopera¬ 
tive  advertising  project  ever  consummated 
by  the  gas  industry.  “The  Mystery  Chef,” 
one  of  the  best-known  radio  personalities  in 
the  field  of  home  cooking  recipes,  is  broad¬ 
casting  a  year’s  program  of  104  appearances, 
over  a  constantly  expanding  list  of  NBC 
associated  stations.  Already  over  500,000 
people  have  called  personally  at  gas  company 
offices  for  a  booklet  offered  on  this  program. 


Electricity  presents  the  Melody  Master 

The  Better  Light  —  Better  Sight  movement 
is  receiving  new  impetus  through  a  coopera¬ 
tive  radio  program — “The  Melody  Master” 
— on  the  air  since  October  over  stations  of 
the  NBC  Basic  Red  Network,  from  it:oo 
to  11:30  P.  M.  (E.  S.  T.)  Sunday  evening. 
Restful  music,  excellently  rendered,  with  a 
friendly  homelike  setting,  gives  the  listeners 
the  sort  of  entertainment  they  want  at  this 
time  of  the  day  and  week.  A  succession  of 
visiting  artists  and  celebrities  give  added 
color  to  the  show. 

Listeners  are  learning  that  light  can  and 
should  be  measured  —  that  eyestrain  can  be 
avoided,  that  homes  can  be  made  more  livable 
through  a  visit  from  the  Lighting  Service 
Department  of  the  Utility.  It  is  an  educational 
program  that  performs  a  real  service  to  the 
community  —  and  in  so  doing,  should  add 
substantially  to  domestic  loads. 

These  are  only  two  of  the  many  success¬ 
ful  ways  in  which  radio  can  be  put  to  work 
for  the  utilities.  Ask  us  for  further  evidence. 


NATIONAL  BROADCASTING  COMPANY,  INC. 

A  Radio  Corporation  of  America  Service 

NEW  YORK  CHICAGO  WASHINGTON  SAN  FRANCISCO 
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E,et  a  Transformer  Specialist 

prove  he  knows  his  job  best 


AMERTRAN 

PRODUCTS 


AS  a  result  of  specializing  exclusively  in 
.  transformer  products  for  more  than  a  third 
century,  AmerTran  has  developed  what  is  prob¬ 
ably  the  most  complete  and  diversified  line  of 
standard  equipment  available.  Apparatus  of¬ 
fered  ranges  from  a  few  ounces  to  20  tons  or 
more  in  weight  and  is  designed  to  meet  any 
industrial,  laboratory  or  radio  application. 


Transformers  for: 
Power 
Distribution 
Lighting 
Phase-changing 
Voltage  boosting 
Testing 
Welding 
Plate  supply 
Filament  heating 
Sound  projection 
Special  purposes 
Voltage  Regulators 
Testing  Sets 
Spot  Welders 
Rectifiers 


The  experience  and  facilities  referred  to  above 
should  enable  us  to  serve  you  as  we  have  many 
other  leading  utilities  and  industrials.  Our  en¬ 
gineering  staff,  which  is  composed  of  special¬ 
ists  on  many  different  types  of  transformers, 
is  prepared  to  give  intelligent  assistance  on 
your  particular  problem.  Furthermore,  if  the 
exact  equipment  you  require  is  not  available 
from  stock,  it  can  be  manufactured  on  short 
notice  from  standard  parts  carried  in  stock. 


'^our  inquiry  concerning  any  of  the  products 
listed  on  the  left  will  receive  prompt  attention. 

AMERICAN  TRANSFORMER  COMPANY 

Transformer  builders  for  over  Si  years 

170  Emmet  St . Newark,  N.  J. 


AMERTII 
TK  A  A  II  >1  E II  .S 


ors  and  other  equipment  in  connection  with 
rebuilding  of  furniture  and  woodworking 
plant,  recently  destroyed  by  fire.  Loss  close 
to  1100.000. 

CHICAGO,  ILL. — Container  Corporation  of 
America,  Inc.,  Ill  West  Washington  Street, 
Chicago,  manufacturer  of  paper  boxes  and 
containers,  plans  installation  of  motors  and 
controls,  transformers  and  accessories,  regu¬ 
lators,  electric  hoists  and  other  equipment 
in  proposed  new  kraft  pulp  and  paperboard 
mill  on  site  soon  to  be  selected  in  South. 
Plant  will  be  constructed  in  association 
with  other  interests.  Cost  over  1500,000. 

RALEIGH,  N.  C. — Carolina  Power  &  Light 
Company,  Raleigh,  plans  two  new  transmis¬ 
sion  and  distributing  lines  in  Chatham  and 
Alamance  Counties,  respectively,  for  rural 
electrification,  including  service  facilities. 
Work  scheduled  to  begin  in  spring. 

FINDLAY,  OHIO— H.  A.  Montgomery 
Company,  17191  Swift  Ave.,  Detroit,  Mich., 
manufacturer  of  oils,  chemicals,  etc.,  plans 
installation  of  motors  and  controls,  electric¬ 
operated  pumping  machinery,  compressors 
and  other  equipment  in  new  oil  refining 
plant  at  Blue  Pigeon,  near  Findlay.  Cost 
about  $200,000.  Russell  Carrothers,  Find¬ 
lay,  is  engineer. 

MINERVA,  OHIO — Plans  extensions  and 
improvemenis  in  city-owned  electric  power 
plant,  including  installation  of  new  gener¬ 
ating  equipment  and  accessories.  Cost  close 
to  $76,000.  Fund  has  been  arranged.  H. 
Ralph  Hadlow,  5005  Euclid  Avenue,  Cleve¬ 
land,  Ohio,  is  consulting  engineer. 

TORONTO,  ONT. — Ontario  Hydro-Electric 
Commission.  Toronto,  plans  construction  of 
close  to  825  miles  of  transmission  and  dis¬ 
tributing  lines  in  province  during  1936,  in¬ 
cluding  extensions  in  system  for  industrial 
power  supply  and  other  service,  and  im¬ 
provements  in  present  lines.  Work  will 
include  power  substation,  switching  and 
service  facilities  in  different  districts.  Cost 
close  to  $2,200,000. 

TEMPLE,  TEX.— Belfalls  Light  &  Power 
Company,  Temple,  plans  new  transmission 
and  distributing  lines  in  parts  of  Bell,  Falls. 
Milan  and  neighboring  counties,  for  rural 
electrification,  totaling  close  to  300  miles, 
with  service  facilities.  Cost  about  $450,000. 
Financing  will  be  arranged  through  Federal 
aid. 

C(EUR  D’ALENE,  IDAHO— Sunshine  Min¬ 
ing  Company  plans  installation  of  heavy-duty 
motors  and  controls,  conveyors,  electric  hoists 
and  other  equipment  in  new  addition  to 
reduction  and  refining  plant  at  local  silver- 
mining  properties,  to  increase  ore-handling 
capacity  from  400  to  1,000  tons  per  day. 
Cost  over  $350,000. 

YOUNGSTOWN,  OHIO— Ohio  Edison 
Company  plans  new  local  central  service  build¬ 
ing,  with  shops  and  facilities  for  service  equip¬ 
ment  and  supplies,  meter-testing,  meter  divi¬ 
sion  and  other  departments.  Cost  close  to 
$250,000,  with  equipment.  Site  has  been 
selected  on  South  Avenue. 

VANCOUVER,  B.  C.— British  Columbia 
Power  Corporation  plans  extensions  and 
improvements  in  local  transmission  and  dis¬ 
tributing  lines,  including  overhead  and  un¬ 
derground  systems,  with  extensions  in 
present  facilities  and  service  in  new  terri¬ 
tory.  Entire  project  will  cost  about  $1,000.- 
000,  and  will  be  carried  out  over  a  period 
of  12  to  18  months. 

THOM.\S,  ALA. — Superock  Company,  Em¬ 
pire  Building,  Birmingham,  Ala.,  C.  S. 
Robinson,  president,  recently  organiz' d, 
affiliated  with  Republic  Steel  Corporation, 
Cleveland,  Ohio,  plans  installation  of  mo¬ 
tors  and  controls  conveyors,  electric  hoi'-ts, 
loaders  and  other  equipment  in  new  slag 
cement  mill  near  blast  furnaces  of  Repub¬ 
lic  company,  noted,  at  Thomas.  Cost  close  to 
$250,000. 
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Demonstrate  Eeonomy 

of  load  building  appliances 


HE  Type  F  Portable  Watthoiir  Meter  will 
demonstrate,  eonelusively  and  convincingly,  the 
h)w  operating  cost  of  electric  refrigerat(>rs, 
ranges,  lamps  or  other  electrical  appliances. 
Accurate,  dependable  and  convenient,  this  new 
meter  will  prove  a  valuable  aid  in  the  sale  of 
“LOAD  BUILDING’*  devices. 


STYLE  B 


Housed  in  a  compact  die  cast  aluminum  case,  finished  in  black  flock  and  with  carrying 
handle  and  bezel  in  polished  nickle,  the  meter  presents  a  favorable  appearance, 
wherever  it  may  he  placed. 


SANGAMO  ELECTRIC  COMPANY 

SPRINGFIELD,  ILLINOIS 


STYLE  A 


The  Type  F  Meter  is  available  in  two  forms,  dif¬ 
fering  only  in  the  type  of  dial  supplied,  and  desig¬ 
nated  as  Style  A  ’  and  “Style  B.”  The  former 
is  supplied  with  one  pointer,  moving  ov  er  a  single 
large  scale.  The  latter  is  equipped  with  a  dial 
having  one  large  circle  and  two  small  totalizing 
circles. 

Connections  have  heen  arranged  so  that  the  dem¬ 
onstrator  can  connect  the  meter  correctly;  as 
simply  and  quickly  as  plugging  in  a  floor  lamp. 
A  ten-foot  cord,  for  connecting  to  the  electric 
service,  is  supplied  as  part  of  the  complete  meter. 
The  metering  element  is  the  same  as  that  used  in 
the  standard  Sangamo  HF  ^'atthour  Meter. 
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XEW  EQUIPMEIVT 
AVAILABLE 


Hot  Line  Tap 

Rapid  connection  of  cable  to  a  transmis¬ 
sion  or  distribution  line  is  possible  with  this 
device,  which  may  be  installed  with  the  line 
either  energized  or  dead.  After  it  has  been 
hooked  over  the  line  and  the  operating  stick 
removed,  the  weight  of  the  suspended  cable 


disposal  plants,  railroad  depots  and  round 
houses,  storage  battery  rooms,  chemical 
plants,  mines  and  locations  where  the  atmos¬ 
phere  is  charged  with  acid  fumes.  The 
conduit  may  be  cut,  bent,  threaded  and  in¬ 
stalled  with  the  same  tools  and  in  the  same 
manner  as  steel  conduit. 


Secondary  Cutout 

Where  it  is  desirable  to  fuse  secondaries 
of  banked  transformers  these  cutouts  can 
be  attached  directly  to  transformer  studs  or 
to  the  secondary  conductors  with  split-bolt 
solderless  connectors.  They  are  fused  in  the 
same  manner  as  primary  cutouts  with 
flexible-type  universal  primary  fuse  links,  or 


Motor  Control  Cabinet 

This  cabinet  was  developed  to  provide 
protection  for  motor  controls  located  out¬ 
doors.  It  is  supplied  with  louvers  for  venti¬ 
lation  and  contains  a  heating  unit  to  prevent 
condensation.  Six  rotary  control  switches 


“Hottaps;”  six  sizes  available  to  take 
main-line  sizes  from  8,000  to  700.000 
circ.mil:  tap  connector  will  take  sizes 
from  No.  8  to  4/0.  Burndy  Enslneering 
Co.,  New  York  City. 

helps  to  hold  the  clamp  on  the  line.  A 
standard  “servit”  connector  is  used  to  attach 
the  conductor  cable,  thus  permitting  the 
accommodation  of  a  wide  range  of  cables. 
Recommended  by  the  maker  for  emergency 
taps,  lightning  arrester  taps,  transformer  taps 
and  temporary  grounds. 


Catalogue  2.100;  rating'  260  volts.  100 
amp.;  rupturing  capacity  6.000  amp.; 
shown  fused  (A)  and  in  indicating  posi¬ 
tion  (B>.  W.  N.  Mathews  Corp.,  St. 
Louis.  Mo. 

with  secondary  links  made  for  them,  with 
the  same  time  current  characteristics  as 
apply  to  the  primary  links.  At  the  open  end 
of  the  fuse  holder  there  is  provided  a 
“pullink”  for  extracting  the  unbumed  por¬ 
tion  of  the  link  and  to  give  visible  indica¬ 
tion  of  outage. 


Delta-Star  Electric  Co..  Chicago.  HI. 

with  key  type  removable  handles  are 
mounted  on  the  hinged  door  to  give  access 
to  circuit  wires  which  pass  through  the  back 
wall  and  connect  to  the  terminal  block. 


Multi-Range  Meter 

This  meter  combines  two  instruments  into 
one.  On  the  one  hand,  it  may  be  used 
as  a  d.c.  instrument  to  measure  from  2 
micro-amps,  to  1  amp.  and  from  20  micro- 


Coil  Winder  Drive 

Developed  for  use  by  public  utilities,  in¬ 
dustrials  and  motor  repair  shops,  this  coil 
winder  drive  performs  functions  of  starting, 
stopping,  varying  speed  and  automatic  brak¬ 
ing  without  loss  of  time  in  changing  gears. 


Positive  Print  Developer 

A  new  developing  machine  to  be  used  in 
making  direct  positive  prints  (black  lines  on 
white  background)  by  the  “Ozalid”  dry 
development  process  is  now  available.  When 
used  with  a  blue-printing  machine  this  devel¬ 
oping  machine  permits  transparent  duplicates 
of  original  tracings  to  be  made.  Special 


Weight  108  Ib.;  input  speed.  1.100  r.p.m.: 
output  speed  200  r.p.m.;  power  required 
about  H  hp.  Ideal  Commutator  Dresser 
Co.,  Sycamore.  Ill. 

Equipped  with  universal  coil-winding  head, 
the  drive  winds  coils  such  as  transformer, 
field,  armature,  motor  coils  and  loops  with 
diamond,  round,  square  or  rectangular  cores. 
The  drive  maintains  constant  tension  on  wire 
being  wound  and  is  provided  with  revolution 
counter.  Can  be  driven  from  line  shaft  or 
separate  motor. 


“Twin  Multimeter,”  type  5012:  dimen¬ 
sions  12  X  8  X  6  in.  Kawson  Electrical 
Instrument  Co.,  Cambridge,  Mass. 

volts  to  1,0(X)  volts.  As  a  thermal  meter  it 
will  measure  a.c.  or  d.c.  over  a  range  from 
2  milliamperes  to  3  amp.  or  from  60  milli¬ 
volts  to  1,000  volts.  The  instrument  in  all 
has  29  ranges. 


Fin-Type  Heating  Unit 

Fin-type  Calrod  heating  units  are  now 
available  for  use  in  air  heating,  for  applica¬ 
tions  where  air  is  to  be  forced  over  the 


Type  600;  accommodates  36,  42  and  64- 
in.  materials;  development  rate  18  in.  per 
minute;  rating  420  watts:  used  where 
printing  requirements  do  not  exceed 
10.000  sq.ft,  per  month.  Ozalid  Corpo¬ 
ration,  New  York  City. 

sensitized  paper  exposed  in  the  blue-printer 
is  passed  through  this  machine  and  devel¬ 
oped  by  blowing  aqua-ammonia  fumes  over 
the  sensitized  surface  of  the  exposed  print. 
Development  of  a  special  electric  heating 
element  for  vaporizing  and  superheating  the 
ammonia  has  made  this  development  pos¬ 
sible. 


Corrosion-Resisting  Duct 

“Sparduct;”  dimensions  identical  with 
those  of  steel  conduit;  furnished  in  stand¬ 
ard  rO-ft.  lengths;  complete  line  of  fit¬ 
tings  available.  National  Electric  Prod¬ 
ucts  Corp.,  Pittsburgh  Pa. 

Made  from  a  non-ferrous,  non-magnetic 
alloy  which  is  claimed  to  be  highly  resistant 
to  most  forms  of  corrosion,  this  conduit  is 
intended  for  use  in  utility  plants,  sewage 


General  Electric  Company,  Schenectady, 
N.  T. 
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For  the  first  time  in  engineering  history  the  smaller  office  and 
field  station  having  a  blue-printing  machine  can  produce  pos¬ 
itive  white  prints  and  transparent  duplicates  of  tracings  by 
the  Ozalid  direct  positive  printing,  dry  developing  process. 


The  New  “Type  600”  Portable 

OZALID  DEVELOPING  MACHINE 

weighs  sixty  pounds 


This  developinq  machine  can  be  operated  in  the  office,  field  or  home 
— wherever  a  blue  print  machine  or  other  means  are  available  for  the 
exposure  of  light  sensitive  Ozalid  materials.  It  permib  the  full  bene- 
fib  of  all  the  uni^e  features  responsible  for  the  rapidly  growing 
popularity  of  the  Ozalid  dry  developing  reproduction  process. 

With  ordinary  blue  printing  equipment  or  other  exposure  facilities 
cither  to  sunlight,  arc  lan^s  or  Mercury  vapor  tubes,  this  machine,  as 
well  as  other  types  of  Ozalid  developing  machines,  provides  the 
only  complete  technical  reproduction  process  on  the  market — 
BECAUSE — Ozalid  sensitized  materials  consist  of  15.  19  and  24 
pound  standard  papers  coated  to  produce  blue,  blade  or  maroon 
lines  on  a  white  background — 12-pound  transparent  tracing  paper 
and  transparent  tracing  cloth  both  coated  to  produce  sepia  line  dupli¬ 
cates  of  tracings.  Sepia  lines  are  more  opaque  to  light  rays  than 
ordinary  black.  Also  in  the  line  is  standard  blue  print  cloth  coated 
with  Ozalid  chemicals  to  produce  blue  or  black  lines  on  white  back¬ 
ground. 

Ozalid  prinb  are  positive  in  type  while  blue  prinb  are  negative — 
the  positive  result  is  obtained  without  the  aid  of  Van  Dyke  negatives. 


In  fact,  Ozalid  completely  eliminates  the  necessity  of  using  Van 
Dyke  paper. 

DRY  DEVELOPMENT  is  accomplished  by  the  application  of  con¬ 
trolled  dry  ammonia  vapors  to  the  surface  of  the  sensitized  material 
passing  over  the  perforated  top  of  an  ammonia  vapor  tank.  Develop¬ 
ment  is  always  complete  with  no  chance  of  any  detail  not  being 
developed.  No  liquids  touch  the  print  at  any  time. 

TRUE-TO-SCALE.  Since  no  liquids  touch  the  prinb  at  any  time, 
they  are  naturally  more  true-to-scale  than  prinb  developed  in  liquids. 

UTILITY.  With  the  broad  range  of  colors  and  materials,  many  unique 
methods  have  been  evolved  giving  identification  to  certain  classes  cf 
orints  affording  many  short  cub  in  drafting  practices. 

FRONT  OFFICE  CLEANLINESS  AND  ECONOMY.  Since  one 
gallon  of  ammonia,  costing  less  than  one  dollar  and  stored  safely  in 
the  storage  tank,  will  develop  approximately  ten  thousand  square  feet 
of  materials  and  since  there  are  no  other  liouids  used  in  connection 
with  the  machine,  the  economy  and  cleanliness  of  the  process  are 
readily  apparent. 


••Type  2000^’ 
OZALID  DEVELOPING 
MACHINE 

introduced  a  year  ago — the 
big  brother  of  the  ••Type  600’^. 

A  year  ago  the  “Type  2000”  develop¬ 
ing  machine  was  announced  with  the  re- 
•c't  that  hundreds  or  them  were  placed  within  a  few  months  and  are  proving  a 
revelation  to  those  who  are  using  them  as  well  as  revolutionary  in  the  held  of 
rt.Toduction  processes.  A  list  of  those  concerns,  who  have  replaced  less  complete 
P-'  cesses  with  Oialld,  would  include  nearly  every  large  corporation  in  the  country. 


MAIL 


THIS  COUPON  _7( 


OZALID  CORPORATION 

354  Fourth  Avenue,  New  York,  N.  Y. 

Please  send  at  once  literature  covering  both  the  New  "Type  600" 
Ozalid  Developing  Machine  and  the  "Type  2000".  Also  full 
details  of  the  OZALID  WHITE  PRINT  PROCESS  together  with 
samples  of  prints  and  prices  of  machines — All  without  obligation. 


Name 


Company 
Address  . 
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heating  elements.  Application  is  found  in 
building  heating  and  various  types  of  unit 
heaters.  The  unit  consists  of  a  steel-sheath 
heating  element  with  steel  fins  copper  brazed 
to  the  sheath.  Copper  brazing  is  claimed  to 
provide  excellent  thermal  contact  between 
fins  and  sheath. 


ENGINEERING  DATA 
FROM  MANUFACTURERS 

Balletins  and  cataloct  now  availnble  to 
engineer*  by  mannfactarera  and  aMoctatlona 


Operation  Study  is  a  20-page  report 
(B-340)  prepared  by  the  Policy  Holders 
Service  Bureau  of  the  Metropolitan  Life 
Insurance  Company,  New  York  City.  Thi- 
report  gives  an  account  of  the  prevailing 
practices  in  manufacturing  organizations 
with  reference  to  motion  and  time  studies. 
It  outlines  the  purposes  and  limits  of  such 
studies  and  contains  a  detailed  account  of 
techniques  in  current  use. 

Co-operation  of  the  Better  Vision  Institute 
and  Better  Light-Better  Sight  Council  was 
obtained  in  preparing  the  Sherwin-Williams 
Save  Light  catalogue,  which  is  a  factual 
presentation  of  painting  as  a  part  of  lighting 
and  plant  conditioning.  Eighteen  check 
points  on  painting  for  profit,  case  histories 
and  charts  on  lighting  standards  constitute 
reference  material  of  interest  and  value  to 
all  plant  operators.  Copies  may  be  obtained 
from  the  company  offices  at  Cleveland,  Ohio. 

Distribution  curves  and  dimension  data 
on  its  line  of  spot-  and  flood-lighting  equip¬ 
ment  is  presented  in  a  pocket-sized  catalogue 
(No.  37)  by  the  Pittsburgh  Reflector  Com¬ 
pany,  Pittsburgh,  Pa. 

Steam  Turbines  for  Mechanical  Drive. 
General  Electric  Company  Bulletin  GE A 
1145  C,  presents  in  pictorial  form  the  design 
features  of  single-  and  multi-stage  steam 
turbines  used  for  driving  pumps,  fans,  com¬ 
pressors,  blowers  and  other  similar  equip¬ 
ment. 

Recent  improvements  in  Coxe  stokers  and 
drive  are  described  and  illustrated  in  a  new 
16-page  catalogue  issued  by  the  Combustion 
Engineering  Company,  New  York  City.  \ 
two-page  blue  print  shows  typical  settings  of 
this  stoker  as  applied  to  different  types  of 
boilers.  Numerous  installation  photographs 
are  included. 

Two  cardboard  window-type  charts,  one 
giving  the  properties  of  nickel  cast  iron  to 
meet  special  service  requirements,  and  the 
other  giving  mechanical  characteristics  of 
nickel  alloy  steels  for  bars,  shafting,  simple 
forgings,  etc.,  are  obtainable  from  the  Inter¬ 
national  Nickel  Company,  67  Wall  Street. 
New  York  City. 

A  description  of  the  first  installation  of 
low-capacity,  mercury-arc  power  rectifier  for 
building  service  in  the  United  States  is 
presented  in  Bulletin  No.  2212  of  the  Allis- 
Chalmers  Manufacturing  Co.,  Milwaukee. 
Wis.  Engineering  features  of  the  installa¬ 
tion  are  fully  discussed  and  it  is  illustrated 
with  photographs,  circuit  diagrams  and  charts. 

A  case  study  in  which  the  actual  savings 
effected  by  the  use  of  Bailey  boiler  meters 
are  presented  for  various  industrial  users  of 
this  equipment  is  given  in  Bulletin  44-  \  of 
the  Bailey  Meter  Company,  Cleveland,  Ohio. 

A  suppliment  to  the  List  of  Electrical 
Appliances  Inspected  by  the  Underwriters 
Laboratories,  published  in  May.  1033.  i** 
now  available  from  the  principal  offices  of 
this  organization  at  207  East  Ohio  St.. 
Chicago.  Ill. 

Performance,  specifications  and  ratings  of 
“Safecote”  insulated  building  wire  are  pre¬ 
sented  in  an  8-pa<re  booklet  of  the  Hazard 
Insulated  Wire  Works,  Wilkes  Barre.  Pa- 

Data  and  information  on  selection  of 
small  transformers  for  control  and  signal 
circuits  is  presented  in  Bulletin  GEA-r’>8  fl 
of  the  General  Electric  Companv.  I  hree 
types  of  transformers  are  described — normal 
reactance  transformers,  high-reactance 
transformers,  and  warp-stop  transformer-. 


maintains  substan-  Type  K;  characteristics  and  capacities 

fiallv  pvon  Vipat  supplied  on  request.  ITE  Circuit  Breaker 

tiaiiy  even  neat  ^ ^  Philadelphia.  Pa. 

from  the  front  to 

the  back  wall.  long  periods  in  closed  position.  High  con- 

The  door,  which  tact  pressure  is  maintained  by  special 

is  lifted  by  a  foot  laminated  alloy  springs, 

treadle,  can  be 

locked  in  any  de-  • 

sired  position. 

Special  design  of  Controlled  Rectifiers 

the  door  structure 

is  said  to  have  Direct-current  power  maintained  constant 

made  the  furnace  to  a  rtIJ-volt  accuracy  from  no  load  to  full 

substantially  air  load  is  supplied  by  this  unit  from  an  a.c.  line 

and  heat  tight  varying  ±10  per  cent.  Assured  of  commer- 

without  use  of  a  cially  constant  a.c.  source,  this  controlled 

sand  seal. 


Type  H  furnace,  rated  at  14  kw.,  230 
volts,  single  phase:  capable  of  producing 
temperatures  of  1,850  F.:  inside  dimen¬ 
sions  12x0x24  in.  Harold  E.  Trent, 
Philadelphia,  Pa. 


Across-tlie-Line  Starter 


Consisting  essentially  of  a  starter  unit 
equipped  with  totally  inclosed  temperature 
overload  relays  and  a  fusible  motor  circuit 
switch  mounted  in  one  case,  this  combina- 


A.c.  input,  60  cycle,  three  phase,  208, 
220,  240  volts;  d.c.  oiiiput.  50  volts, 
.5  amp.,  or  10  amp.,  depending  on  size, 
Ward  Leonard  Electric  Co.,  Mount  Ver¬ 
non,  N.  Y. 


rectifier  replaces  the  usual  motor-generator, 
storage-battery  type  power  plant.  Unit  con¬ 
sists  of  a  “Hysterset,”  rectifier  and  filter 
units  in  metal  inclosure  arranged  for  floor 
mounting. 


Tension  Indicator 

Accurate  measurement  of  tension  on 
small  cables  can  now  be  accomplished  with 
an  instrument  operating  on  the  deflection 
principle.  When  clamped  to  the  cable  the 
instrument  measures  loads  from  10  to  200 
lb.  Adjustment  for  temperature  changes  is 
automatic.  No  special  bushings  for  cables 
of  different  size  are  required.  i- 


Type  A-.32DF;  rated  25  hp,  at  440  volts 
and  650  volts,  15  hp.  at  220  volts  and 
71^  hp.  at  110  volts.  .4llis-Chalnicr>, 
Mfg.  Co.,  Milwaukee,  Wis. 


lion  motor  starter  features  vertical  make  and 
break  short  stroke  mechanism,  arc-preventing 
principle,  self-aligning  umbrella-shaped  con¬ 
tacts  of  the  high  thermal  absorption  type. 


Circuit  Breaker 

Developed  for  protection  of  power  plant 
auxiliaries,  this  circuit  breaker  is  in  effect 
a  solenoid-operated  breaker  of  high  inter¬ 
rupting  capacity  combining  contactor  and 
motor  starter  characteristics.  Being  of  the 
latched-in  type,  it  does  not  drop  out  on  loss 
of  voltage.  Contacts  are  of  special  butt  type, 
constructed  from  non-welding,  non-oxidizing 
alloy.  Contact  temperature  remains  low  over 


Weight  17  oz.;  height  3i  in.:  for 
use  on  cables  -fl,  in.  and  smaller. 
Martin-Decker  Corp„  Long  Beach. 
Calif. 
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IN  THE  SUPPORTING  CAST 


You  11  find  SYNTHANE  laminated  bakelite 
on  the  “cast"  of  materials  for  many  products 
“-not  as  the  star",  perhaps,  but  playing  a 
small  though  vital  part  in  the  performance. 

The  motion  picture  industry  requires  de- 
P3ndable  insulation  for  equipment  —  and 
9ets  it  with  SYNTHANE  laminated 
bakelite  .  .  .  Use  Synthane  in  your  pro¬ 
ducts  for  the  same  reliable  performance. 


rSceae  presented  through  the  courtesy  ol  Metro-Goldwyn-Mayer  Pictures) 


SYNTHANE  LAMINATED  BAKELITE 
SHEETS  •  RODS  •  TUBES 
FABRICATED  PARTS 

Send  for  Sample  Book 


SYMniANEld 

CORPORA^ICWjl^nDlAlS^TENNjii^ 


would  not  be  without 
this  instrument" 


TONG  TEST  AMMETERS 


GALVANIZED 


PRODUCTS 


BOOK  REVIEWS 


Neon  Signs 

By  Miller  &  Fink.  Published  by  Mc- 
Oraw-Hlll  Book  Company,  330  West  42d 
Street,  New  York  City.  288  pages,  illus* 
trated.  Price,  $3. 

This  is  a  practical  treatment  of  the  task 
of  making  neon  signs  intelligently  and  well. 
Enough  is  told  of  the  discharge  of  elec¬ 
tricity  through  gases  to  have  the  reader  ap¬ 
preciate  that  plumbers’  technique  must  be 
surpassed.  Materials  (including  gases, 
electrodes  and  glasses)  are  discussed  in  de¬ 
tail,  as  are  the  available  accessories  (trans¬ 
formers,  flashers,  etc.).  Types  are  classified 
and  described  also  in  Part  I.  Part  II  is 
labeled  “Shop  Practice  From  Specifications 
to  Completed  Sign,”  and  the  nine  chapters 
tell  details  about  layout,  glass  bending,  ex¬ 
hausting,  filling,  sealing,  aging,  installation 
and  maintenance.  An  appendix  details  un¬ 
derwriters’  requirements.  Commercial  light¬ 
ing  salesmen  will  want  to  know  much  that 
is  here  addressed  to  the  signmaker. 


Recently,  a  Tong  Test  user^  wrote 
us:  ”We  have  found  numberless 
uses  for  this  instrument,  such  as 
testing  motors  and  checking  trans¬ 
formers,  but  we  find  it  especially 
valuable  in  balancing  our  lines.  We 
would  not  be  without  it  for  many 
times  its  cost.” 


Tong  Tests  measure  a.c.  or 
d.c.  current  flow  .  .  .  in¬ 
stantly,  accurately,  safely 
.  .  .  from  0  to  800  amperes. 
Add  to  this,  their  sturdy  con¬ 
struction  and  low  prices,  and 
a  periodic  check-up  with  a 
Tong  Test  becomes  a  real 
economy. 


Write  today  for  a  copy  of 
the  bulletin  describing 
them. 

*/VnnM»  on  request. 


Air  Conditioning  and 
Engineering 

Published  by  American  Blower  Corpora¬ 
tion,  Detroit,  Mich.  350  text  pages,  332 
equipment  data  pages.  Price,  $6. 

These  8i  x  11-in.  pages  are  devoted 
primarily  to  a  compilation  of  engineering 
design  data  that  have  heretofore  been  largely 
unassembled.  Properties  of  dry  and  moist  air 
absorb  one  chapter,  with  a  second  on  steam 
(tables  up  to  380  lb.  and  400  deg.  F).  Air 
flow  and  circulation  and  duct  design  follow 
and  then  the  fans  and  the  selection  of 
drives  for  them.  Sound  control,  ventilation, 
heating,  humidifying,  cooling,  refrigeration, 
drying,  ceramic  drying,  furnace  draught  ap¬ 
paratus,  fume  collection  and  dust  elimina¬ 
tion  are  titles  of  other  chapters.  Each 
enumerates  the  objectives,  history,  physi¬ 
cal  phenomena,  technical  data  and  design 
information  needed  to  accomplish  the  ob¬ 
jectives.  The  technical  information  about 
the  publisher’s  equipment  is  segregated  in 
Section  II,  wholly  distinct  from  the  broad 
embracive  engineering  treatment.  There  is 
a  good  index  of  the  engineering  subject 
matter. 


THE  COLUMBIA  ELECTRIC  MFC.  CO 


Cleveland,  Ohio 


4529  Hamilton  Ave. 


n  Canada:  Bepco  Canada,  Ltd.,  Montreal 


Proved  in  the  Crucible 
of  Actual  Performance 

Grapo  Galvanized  Steel  Strand  long  ago  demon¬ 
strated  its  ability  to  stand  up  under  punishment 
in  the  most  vulnerable  spots. 

That  is  why  leading  engineers  now  specify  it  ex¬ 
clusively  for  the  toughest  jobs.  They  know  from 
actual  service  records  that  its  pure  sine  galvanized 
coating  resists  corrosion  long  after  others  fail;  that 
it  has  a  consequent  longer  life;  and,  that  its  use 
reduces  maintenance  costs. 

Insist  upon  genuine  Qrapo  Galvanized  Steel 
Strand  for  all  new  and  replacement  work!  It  more 
than  meets  the  most  rigid  specifications. 

Indiana  Steel  &  Wire  Company 

Munelo,  -  -  Indiana 


The  St.  Lawrence  Deep 
W  aterway 

By  C.  P.  Wright.  Published  by  the  Mac¬ 
millan  Company  of  Canada,  Ltd,  Toronto. 
450  pages,  maps  and  diagrams.  Price, 
$4.50. 

Plenty  has  been  published  in  this  country 
about  the  St.  Lawrence  Deep  Waterway,  but 
the  Canadian  viewpoint  and  reaction  have 
been  nowhere  so  well  summarized  as  here. 
It  is  called  a  Canadian  appraisal.  The 
author  contends  that  neither  government 
knows  whether  the  expenditures  will  pay  or 
what  real  benefit  will  be  derived,  although 
there  is  a  reasonable  presumption  that  m.ak- 
ing  the  center  of  the  continent  accessible  to 
oceanways  should  bring  some  benefits.  But 
if  it  is  worth  building  at  all  it  should  be 
done  in  view  of  a  well-balanced  regional 
planning  of  the  territory  it  would  serve. 

Eight  chapters  digest  the  documentary 
history,  not  neglecting  the  unsavory  aspects 


Strand 

•  •  • 

Telephono  and 
Tele|$raph  Wire 


Qrapo  Galvanized 
Steel  Strand  "on  the 
job”  at  Fairmont  Car 
Bams  of  Monongo- 
hela  West  Penn  Pub¬ 
lic  Service  Company. 
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•  every  factor 

for  Long  Life  and  Low  Cost  Performance 

ILLINOIS 
PORCELAIN 


IS  incorpora 


#  Standard 
with  Utilities 


Wide  acceptance 
has  been  given 
Illinois  Porcelain 
Insulators  by  Utili* 
ties  from  coast  to 
coast.  This  standardization  is  a  result  of  de¬ 
pendable  and  economical  performance.  Illinois 
Insulators  are  produced  under  the  best  condi¬ 
tions  for  accuracy  of  dimensions,  smoothness  of 
toish,  and  lon^  life.  Illinois  Multipart  and 
Suspension  Type  Insulators  have  never  been 
known  to  fail  through 
cracking. 


The  Illinois  organization  has  specialized  in  porcelain  line  insulators 
and  special  porcelain  insulators  for  electrical  equipment  for  almost  a 
quarter  of  a  century,  Illinois  manufacturing  processes  have  always 
been  modern.  From  time  to  time  advancements  in  methods  have  been 
accomplished.  Material  quality  has  always  been  dependable  and  the 
right  designs  available  for  any  insulator  service. 

The  Illinois  plant  is  completely  electrified  today  and  offers  many 
advantages  in  cooperation  and  service.  Testing  apparatus  duplicates 
operating  conditions  in  excess  of  that  to  which  the  porcelain  is  sub¬ 
jected  in  actual  service. 

All  Illinois  products  are  homogeneous  in  structure,  have  perfectly 
balanced  interior  stress,  possess  high  dielectric  strength  and  the 
exterior  glaze  is  permanent.  They  are  made  in  either  wet 
or  dry  process  as  required. 

Illinois  engineers  will  gladly  make  recommendations  on 
request. 


ILLINOIS  ELECTRIC  PORCELAIN  COMPANY 

MACOMB,  ILLINOIS 


%  Extensively  used  by 
Electrical  Matiufacturers 

Illinois  Porcelain  Special  Insulators  are  used  by 
many  leading  manufaaurers  toda/  in  modern- 
jiing  old  equipment  and  in  designing  new  types. 
Hus  specification  for  high  quality  equipment  is 
a  result  of  long  time  satisfaaion.  The  possibili¬ 
ties  m  equipment  betterment,  through  the  use 
ot  speciajly  designed  Illinois  Porcelain  should 
Dt  investigated. 


Illinois  produces  modern  porcelain  products  from  the  largest  high  tension 
insulator  to  the  smallest  special  bushing.  Immediate  and  full  coopera¬ 
tion  is  given  in  new  designs.  Stock  items  are  carried  in  large  quantities 
and  quick  deliveries  made.  Ask  for  a  catalog. 


*  Accuracy  in 
dimensions 
Highest  Quality 
products 


CENTRAL 

LOCATION  INSURES 


lOUlMIlS 


yOELivEmn 

ranywhert  in  U.S. 
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TAYLOR  &  CO..  Inc. 

NORRISTOWN,  PA. 


of  the  Beauharnois  project.  Much  space  is 
given  to  arguing  for  adequate  channel  depth, 
even  to  40  feet  in  the  lower  St.  Lawrence. 
Canadian  feeling  seems  to  he  that  the  U.  S. 
will  benefit  most,  but  hesitates  to  let  the 
states  acquire  too  great  an  equity.  The 
author  says  negotiations  should  not  be  re¬ 
sumed  without  concomitant  economic  and 
technical  studies  of  the  interests  of  both. 
Further,  not  a  single  work  should  be  started 
“until  it  has  been  determined  beyond  all 
possible  doubt  that  it  serves  an  essential 
purpose  in  a  comprehensive  and  well-con¬ 
sidered  plan.”  The  treatment  is  not  nega¬ 
tive — it  is  sanely  cautious,  with  ample  sub¬ 
stantiation  of  the  admonitions. 

• 

Bankruptcy  in  United  States 
History 

By  Charles  Warren.  Published  by  Har¬ 
vard  University  Press,  Cambridge,  Mass. 
195  pages,  unillustrated.  Price,  12. 

Bankruptcy  rises  to  acuteness  at  every  de¬ 
pression  and  prompts  legislation  to  release 
the  hopeless  debtor  or  protect  the  hopeful 
creditor.  This  book  traces  three  epochs  in 
bankruptcy  law  through  Congressional  and 
other  debates — the  creditor  era,  the  debtor 
era,  and  the  era  where  the  national  economy 
dominates.  Those  who  are  prone  to  believe 
that  the  late  maladjustment  was  the  first  to 
pit  the  South  and  West  against  the  North¬ 
east  will  find  that  every  previous  slump 
focused  the  same  economic  incompatibili¬ 
ties.  The  book  is  a  meaty  history  and 
draws  few  conclusions. 

• 

Dampfturbinenkraftwerke 
Kleiner  und  Mittlerer  Leistung 

(Small  and  Medium-Sized  Steam  Turbine 
Power  Stations) 

By  F.  Aschner.  Published  by  Julius 
Springer,  Berlin.  145  pages,  57  illustra¬ 
tions,  25  tables.  Price,  paper,  7.50  reichs- 
inai'k  ;  bound,  9.00  reich.smark. 

This  book  deals  with  condensing  turbine 
plants  up  to  5,000  kw.,  assembled  from 
regular  equipment,  especially  for  public 
utility  service  in  the  less  highly  industrial¬ 
ized  countries.  Probably  the  most  per¬ 
plexing  decisions  to  be  made  by  the  designer 
of  such  a  plant  are  the  initial  ones  relat¬ 
ing,  for  example,  to  size  of  plant,  prospective 
load  conditions  and  rate  of  growth.  Here 
the  author  has  supplied  a  most  helpful  col¬ 
lection  of  statistical  data  on  electrical 
operations  in  various  cities  and  countries 
throughout  the  world.  This  material  is 
clearly  the  result  of  far-reaching  search. 
These  initial  considerations  are  followed  by 
discussions  of  various  technical  features — 
the  choice  of  pressure,  temperature  and 
type  of  turbine;  the  boiler  plant,  water  sup¬ 
ply,  general  plant  design,  weights,  costs, 
space  requirements.  Lucid  textual  discus¬ 
sion  is  supplemented  by  numerous  charts, 
tables  and  illustrative  examples. 

• 

Electricity  for  Marine  Engineers 

By  W.  S.  Ibbetson.  Publi.shed  by  Engi¬ 
neers’  Book  Shop,  168  East  46th  Street, 
New  York  City.  217  pages,  illustrated. 
Price,  $2. 

Twelve  of  the  chapters  present  the  funda¬ 
mentals  of  electricity  (circuits,  instruments, 
batteries,  dynamos,  distribution,  wiring, 
fault  location)  to  prepare  the  marine  engi¬ 
neer  for  the  British  electrical  examinations. 
The  chapter  on  ship  propulsion  classifies  the 
prevailing  equipment,  its  advantages,  selec¬ 
tion  and  operation,  giving  examples  of  re¬ 
cent  liners  and  Diesel-electric  ships.  Other 


VIBRATING-REED 

TACHOMETERS 

AND 

FREQUENCY  METERS 


Fnhm 

Tanhometer 


Frequency  Meter. 


T7RAHM  Tachometers  and  Frequency 

Meters  indicate  by  means  of  accurately 
“tuned”  vibrating  reeds.  There  are  no 
pivots,  jewels,  rotating  parts  or  pointers, 
and  the  instruments  hold  original  calibra¬ 
tion  indefinitely. 

Frahm  Tachometers  have  been  used  for 
25  years  for  indicating  speeds  of  turbines, 
generators,  motors,  pumps,  etc.,  running  be¬ 
tween  800  and  15,000  r.p.m.  Numerous 
special  applications.  IVr'tte  for  Bulletin 
1390- IV. 

Frahm  Frequency  Meters  are  made  in 
both  portable  and  switchboard  types.  They 
are  wide  in  range  and  unaffected  by  wave 
form,  tv rite  for  ne<w  Bulletin  1415-tV. 


JAMES  G.  BIDDLE  C(). 

I  tl-tCTRICAL  SCIENTIFIC  INITRLMENTt] 
1211'ia  Arch  Strict.  Philadclrhia.Fa. 

Other  Biddle  Specialties: — 

"Megger"  Insulation  Testing  Instruments 
“Megger”  Ground  Tester 
"Megger"  Capacitance  Meter 
"Ducter”  Low  Resistance  Testing  Sets 
"Dionic”  Water  Tester 
"Jagabi"  Rheostats 

"Jagabi"  Speed-Measuring  Instruments 
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Professional  Services 


Consulting 

Accounting 

Valuations 


Management 

Appraisals 

Construction 


Designing 

Testing 

Financing 


Inspections 
Cost  Analysis 
Investigations 
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AMCI 


sections  discuss  the  various  types  of  electri* 
cal  steering  gear  and  control,  the  prevailing 
types  of  ignition  for  combustion  engines, 
and  finally,  electrical  pyrometers  for  stack, 
funnel  and  winding  temperatures.  It  is  a 
practical  book  for  the  marine  engineer  who, 
today,  is  electrical  by  choice  as  well  as 
necessity. 


A  guaranteed  saturation  of  at  least  thirty- 
six  pounds  of  preservative  per  cubic  foot  to 
a  sapwood  depth  of  one-half  inch  through¬ 
out  the  groundline  area — assures  longer 
life  of 

P  &  H  PROCESS  Poles 

The  "P  &  H"  Brand  on  every  pole  is  your  assurance 
of  lower  maintenance  costs.  o  1 

II  Cedar  pole 


Public  Power  Projects 

(Federal,  State  and  Municipal  Electric  De¬ 
velopments  Included  in  the  Power  Program 
of  the  United  States  Government) 

Chart  No.  2,  published  by  P.U.R.  Execu¬ 
tive  Information  Service,  1040  Munsey 
Building,  Washington,  D.  C.  Price,  $1. 

By  various  tables  and  a  map  of  liberal 
size  this  large  chart,  32  by  43  inches,  shows 
the  location  and  presents  financial  data  on 
power  projects — federal,  state,  district  and 
municipal — entailing  an  estimated  total  ex¬ 
penditure  in  excess  of  $1,100,000,000.  The 
information  is  carried  to  October,  1935. 
This  clear-cut  exhibit  should  be  of  interest 
not  only  to  executives  but  to  all  other  per¬ 
sons  who  have  a  stake  in  utilities  or  who, 
as  taxpayers,  will  have  to  foot  the  bills. 


rast  bhippins  bervice  on  a 
requirements  .  .  .  Northern  White  or  West¬ 
ern  Red  Cedar. 

CEDAR  IS  THE  NATURAL  POLE 
WOOD 


Seattle  Municipal  Light  and 
Power  System 

Report  of  the  Municipal  League  of  Seattle. 
Published  by  Willis  T.  Batcheller,  Inc., 
Seattle.  48  pages.  Price,  $1. 

One  and  one-half  years  was  spent  by  the 
league  committee  in  preparation  of  this 
financial  and  engineering  analysis.  Ac¬ 
counts,  tabulations  and  charts  support  the 
general  conclusion  that  for  the  next  ten 
years  the  revenues  will  probably  not  suffice 
to  meet  annual  charges.  It  is  explained 
why  Seattle  has  to  charge  twice  as  high  a 
rate  as  Tacoma  and  that  non-range  users 
pay  the  same  as  the  U.  S.  average  rate.  The 
rate  has  hardly  been  reduced  since  1915. 
The  report  gives  enough  data  so  that  one 
can  form  his  own  conclusions  as  to  the 
Seattle  enterprise. 


A  Perfect  Combination 

for  lower  operating  costs  g 


Application  of  Statistical  Methods 
To  Industrial  Standardization  and 
Quality  Control 

By  E.  S.  Pearson.  Published  by  British 
Standards  Institution,  London.  161  pages, 
charts  and  tables.  Price,  $1.75. 

Sufficient  attention  has  not  been  paid  to 
the  testing  of  products  in  the  course  of 
manufacture  or  by  the  purchaser.  Test  re¬ 
sults  often  are  not  used  to  the  best  ad¬ 
vantage,  they  are  sometimes  not  adequate 
for  the  control  for  which  they  are  intended 
and  they  may  even  be  more  extensive  than 
necessary. 

The  main  object  of  this  report  from  the 
British  Standards  Institution  is  to  show  how 
modern  statistical  tools  may  be  used  in  con¬ 
trolling  quality  in  a  simple,  effective  man¬ 
ner.  Similar  work  is  being  carried  on  in 
this  country  by  the  A.  S.  T.  M.  and 
A.  S.  M.  E. 

Statistical  methods  are  clearly  explained 
for  the  benefit  of  those  not  familiar  with 
such  methods,  with  many  illustrations.  The 
conditions  necessary  to  be  met  in  estimating 
from  a  sample  the  quality  of  the  larger  batch 
or  consignment  are  explained,  as  are  the 
uses  of  the  simpler  statistical  methods  to 
determine  the  extent  of  the  control  of  qnah 
ity  during  manufacture.  They  consist  es¬ 
sentially  of  the  collection  and  arrangement 
of  test  records  to  detect  lack  of  uniformity, 
and  of  presentation  of  results  in  simple  con¬ 
trol  charts. 


You  will  find  the  installation  of  TRICO  Renewable 
Fuses  with  KLIPLOK  Clamps  a  combination  that 
can’t  be  beaten. 


TRICO 

Renewable  Fuses 


Give  safe  and  efH- 

cient  protection,  year  after 
year,  because  the  casing  is 

commodate  only  the  correct 
Superior  Time-Lag  Ele- 

links.  For  maximum  fuse  wV 

efficiency  only  the  link  de- 
signed  for  the  particular 

brand  of  fuse  should  be  used.  Adopt  TRICO  with  the  non-inter- 
changeable  powder-packed  link  for  100%  protection. 

TRICO  KLIPLOK  CLAMPS 

Use  KLIPLOKS  on  old  and  new  clips  to  eliminate  destructive  heating  which 
causes  no  end  of  trouble  and  waste  power.  KLIPLOK  Clamps  assure  positive 
contact  by  extreme  pressure  on  fuse  clips. 

Write  for  Free  Samples  Using  Your  Organization  Letterhead 

TRICO  FUSE  MFC.  CO.  Dept.  M  MILWAUKEE,  WIS 
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